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The prognosis for 
computer-based 
medical imaging is 
improving, thanks 
to wide-ranging 
developments in 
data acquisition 
methods, page 43. 
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At NEC we make 

a full line of 
advanced monitors 
ideally suited to the 
Colormate family. 
The MultiSync° 
4FG™ 5FG™ and 
6FG™ all deliver 
exceptional clarity 
and they all 
feature our 
amazing AccuColor™ 
Control System. 


The more presentations you have to 
make, the more you need the NEC 
Colormate™ PS printer. Because the 
Colormate pays for itself in no time. 
Legally. For as little as 49¢ a page. 
Imagine color on paper or transparencies 
at only a tenth of the cost of sending 
work out. And what’s more, at just 
$4,799 (MSRP), it’s the lowest priced 
PostScript” language printer on the market. 

The colors are as dazzling as the 
figures. Everything from soft pastels to 
brilliant primaries. And all Pantone” 
approved. 300 dpi graphics means 
sharp, clear output. The Colormate PS 
integrates readily with any network, 
PC or Mac? Plus, it’s compatible with 
all popular graphics software. 

Imagine all the freedom and control 
creating presentations in house will 
give you. Last-minute changes can be 
made in minutes. Just think, for a 
few dollars you can have output that 


looks like a million bucks. 


CeC Computers and Communications 


The Colormate 


POSTSCRIPT 


Software From Adobe 


PS pays for itself 
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For information, dial 1-800-NEC-INFO (in Canada, 1-800-343-4418). Or via fax, call NEC FastFacts™ at 1-800-366-0476 and request # CMPS (2677). NEC GSA # GSOOK91AGS5241. 


Because 4 is the way you want to go. 
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The Greatest Software for 
Creating Dimensional Type 


US GAsy 


Pixar® Typestry™ turns your Type | and TrueType fonts into dimensional 
text. You work in a familiar 2-D space so you can’t get lost. It's a 2-D 
design experience with 3-D results. 


Il’S AMAZING 


Pixar Typestry is great for adding pizzazz to your documents, creating 
riveting presentations, and designing classy logos. 


You can place your text wherever you want it and dress it with any 
number of interesting Looks. You can choose lights to add highlights or 
cast shadows and use dingbat-type fonts as decorative ornaments. 


1v’S POWERFUL 


Just by picking from a menu, you can add motion blur, perforations, 
shadow patterns and gels to your picture. If you want, you can even 
animate your text and make a QuickTime™ mini-movie. 


IT’S PRACTICAL 


Typestry images can be gracefully imported into other applications like 
Photoshop™, PageMaker™, and Quark™. Our alpha channel eliminates 
the need for time-consuming editing. High resolution images can be 
generated for slides, print or video. 


IT’S RENOER@MAN 


Within Typestry is Pixar’s powerful RenderMan®. This invisible wizard will 
transform your image into a professional quality masterpiece that will 
amaze you. It’s the very same RenderMan that was used to create the 
special effects in some of your favorite films. 


Pixar Typestry is a RenderMan family product. It is fully compatible with 
Pixar’s Showplace™, MacRenderMan™ and NetRenderMan™ for faster 
rendering. It can also be used with many other fine RenderMan products 
including the wonderful Looks libraries offered by third parties such as The 
VALIS Group. 


Pixar Typestry retails for $299 at your favorite Macintosh store or call 
|-800-888-9856. 


Telit AC Ae 
1001 WEST CUTTING BLVD. ¢ RICHMOND, CA 94804 
TEL: 510/236-4000 * FAX: 510/236-0388 | 


©1992 Pixar. All Rights Reserved. Pixar and RenderMan are registered trademarks of Pixar. Typestry, Showplace, MacRenderMan and NetRenderMan 
are Trademarks of Pixar. All others are Trademarks of their respective companies. Prices subject to change without notice 
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H@ Putting an end to the 
3D API debate 


Graphic designer Mark Smart of 
Freehand Limited (Surrey, Eng- 
land) created “Roar” using Lu- 
mena software from Time Arts 
(Santa Rosa, CA). The image, a 
finalist in the 1992 Truevision 
Videographics Competition, was 
film-recorded courtesy of GW 
Hannaway and Assoc. (Boulder, 
CO). For more Truevision art, see 
next month’s Portfolio. 
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The Promise of 

Portable Color 
The dawn of what may be a new 
era in color communications is 
beginning to emerge, as new and 
sophisticated methodologies for 
ensuring “device-independent” or 
“portable” color promise to 
eliminate the hassles, the 
disappointing results, and the 
unexpected costs that have 
plagued early adopters of color on 
the desktop. 
By Tom McMillan 


Picture This 


With the continuing 
evolution of “high-tech” medicine, 
patients whose conditions were 
previously considered terminal are 
now often the benefactors of 
diagnostic and therapeutic 
technology that is light years 
beyond the available procedures of 
even five years ago. Fueling, in 
part, this ongoing evolution are 
recent advances in such medical 
imaging technologies as magnetic 
resonance, computed 
tomography, and ultrasound. 

By Diana Phillips Mahoney 


Shades of Magic 

Using Pixar’s Renderman 
rendering program—along with a 
bag of computer graphics tricks 
and techniques—artists with The 
Valis Group created a gem of a 
cover image for the new book 
Graphic Gems III, a collection of 
tricks and techniques for computer 
graphics programmers. ; 
By Barbara Robertson 
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frequency monitor 


in 1985. We've also 


advanced products, 
_ from some of the 
smallest, lightest’ 
notebook 
computers, to 
the world’s 


fastest, most : Free 21” MultiSyne 
powerful j Monitor Lens 
ee with each 6FG purchased 
from September I to 
October 31, 1992. 
Call NEC FastFacts™ at 
1-800-866-0476, 
request #6666 for 
redemption form via fax. 
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MultiSync is a registered trademark and FG. FullScan, AccuColor and FastFacts are trademarks of NEC Technologies, inc PC is a trademark of international Business Machines Corp Mac is a registered trademark and Quadra is a trademark of Appie Computer, inc © 1992 NEC Technologies. inc 
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Screen image by Howard Associates Computer Animation, Sylvania, Ohio, 


| exceptional clarity and precision needed for CAD. While _ 


the dual dynamic beam focus gives you sharp images 
across the entire screen. And only NEC has the extraordi- 
nary AccuColor™ Control System. 

Higher refresh rates enable flicker-free images. New 
generation electronics with an Invar shadow mask pro- 
duce tight convergence, higher brightness and contrast. 
Plus, on-board microprocessor and memory with digital 

controls allow you to quickly sync between text and 


high res graphics modes as well as adjust image size, 


position, on-screen color and pin cushion. 
Both monitors are compatible with PC and Mac” 


II/Quadra™ family systems and most workstations. 
And they support a range of video standards from 


VGA to 1280 x 1024 at up to 74 Hz. 
For complete specs call 1-800-NEC-INFO (in 


Canada: 1-800-343-4418). For immediate info via 
fax call NEC FastFacts. 1-800-366-0476. Request 


_ #2141 for 6FG and #1741 for 5FG. 
The new generation of MultiSync monitors. So ad- 
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FRONT END 


Pretty Pictures 


Or: of the basic assumptions many of us make about computer graphics 
is that photo-realism is a good thing. Common sense tells us that the 
more realistic an image or a simulation is, the more useful it will be. 

But according to a professor at the University of Illinois at Urbana- 
Champaign, it may be time to question that assumption. Gavin Lintern is 
an aviation psychologist who has been involved in the field of flight simu- 
lation for nearly 17 years. During that time, he’s been training students on 
flight simulators and conducting experiments. The surprising conclusion 
of his experiments is that highly realistic flight simulators are not always 
more effective for teaching students how to fly. In some cases, added real- 
ism can even be counterproductive. 

Lintern began experimenting with simulators in 1975, and at first 
tried to make the simulations as realistic as possible. After 1985, he began 
systematically removing visual cues—taxiways, corn fields, buildings— 
and found “that for some things, lower fidelity or the schematic approach 
is better.” 

For example, he found that schematic displays rather than higher 
fidelity images reduce by as much as 15 percent the amount of landing 
practice required by a student before soloing in a light aircraft. He also 
found that a pilot’s ability to fly in simulated crosswinds was better follow- 
ing simulator training without crosswinds. 

Although Lintern is not entirely sure why this is so, he speculates 
that the increased detail in a simulation may cause students in certain sit- 
uations to overcompensate in their reactions and, thus, develop bad habits 
that then take time to correct. 

Lintern doesn’t use his findings to maintain that realistic simula- 
tors are useless. Indeed, he acknowledges that, for some things, realism 
may be critical. But he does maintain his findings indicate that the rush to 
provide photo-realism for everything may be premature. What vendors 
and users ought to do, he says, is take time to conduct behavioral studies 
to determine which type of characteristics are important for simulation 
training and which are not. 

So far, very few such studies have been done. What’s even more 
unfortunate, Lintern says, is that most vendors don’t seem to feel such 
studies are all that important. They are committed to the idea that photo- 
realism is crucial for simulation training and refuse to believe that any- 
thing less could be better. 

That’s too bad. My guess is that we still have much to learn about 
the human-computer interface. And as simulation and virtual reality tech- 
nologies move out of the aerospace field and into other training and educa- 
tion applications, it would be nice to think that those making the 
simulators have studied the interface issues from every angle. If they 
choose not to do that, we may wind up with simulators that not only are 
less effective than we think they are, but are more expensive than they 


Stephen M. Porter 
Editor 
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Original by Van Gogh. Print by Sony. 
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Introducing the 
UP-D7000 Digital Color 
Printer from Sony. 
it delivers photographic 
Quality 8'4" x 1l" prints 
in less than 2.5 minutes. 
From your computer files, you can now produce color and black 
and white prints, and overhead transparencies for proofing, presentation, 
documentation and design. The UP-D7O0O0O. It’s as close as | | 
you can get to the original. For more information call Sony Electronic 


Photography and Publishing at 1-800-472-SONY. 
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Introducing the powerful team that 


ickly draws more than a crowd. 


e T™ TM e 
The IRIS Indigo h4000 Series. To make applications run fast enough to attract a crowd, you 


start with a balanced architecture supported by a powerful CPU. To that end, we’re proud to introduce our new IRIS Indigo 
R4000 Series — the world’s most architecturally-balanced and powerful family of RISC/PCs. Built on the blistering-fast 50 MHz, 
64-bit Mips® R4000SC engine, this team can draw, render, pan, zoom, and rotate at truly captivating speeds. 


The powerful selection of IRIS 
Indigo R4000 Series RISC/PCs. 


R4000 Entry 
R4000 XS 
R4000 XS24 


R4000 Elan 


© 1992 Silicon Graphics, Inc. Silicon Graphics, the Silicon Graphies logo and IRIS are registered trademarks of 


Silicon Graphics. IRIS Indigo is a trademark of Silicon Graphics. Mips is a registered trademark of Mips 


Technologies. Inc. All other registered and unregistered trademarks are the property of their respective owners. 


But that’s just the beginning. Because the R4000s are part of the IRIS 

Indigo family, fast 2D and 3D graphics, ample room-to-grow, CD/DAT audio, 
and options for Digital Media (video) and 24-bit color, are built right in. 
From the ultra-powerful Elan to the simply- 

powerful Entry system, this custom-configurable 


platform is designed to bring incredible speed to 


every desktop. 


Call for a quick read on the world’s 

most powerful, flexible RISC/PCs - Bers E 
The IRIS Indigo R4000 Series. SificonGraphics” 
1-800-800-7441 ext. 4540 Computer Systems 


Technology's Latest Revolution 


us [in the June Output col- 

umn, “The Threat of Technol- 
ogy’] with her gloomy vision of a 
future she admits everyone wants, 
but it’s so bad we'll fall apart as 
families and communities because 
of it. 

Are these interactive computer 
games going to take the human 
out of humanity? I don’t think so. 
As a partner in a company that de- 
velops these interactive things, I 
felt it my duty to respond with my 
side of the coin. 

Since the late 1940s, this coun- 
try has seen a tremendous upheav- 
al in the way technology interacts 
with us on a personal level. Not 
since the industrial and agricul- 
tural revolutions of the 18th centu- 
ry have we had to put up with so 
much change. The truth is, things 
have gotten too complicated for hu- 
mans to use or understand proper- 
ly. We have no good, simple tools 
for dealing with the sheer mass of 
information that bombards us on a 
daily basis. We connect umpteen 
devices to our television set to try 
and deal with it all (VCRs, Nin- 
tendo, Cable, satellites, CDI, and 
so on), but it all only adds to the 
problem. 

Technology itself is going 
through a further revolution. It’s 
becoming simpler. Virtual reality, 
in some form, will happen. Tools to 
deal with all this information will 
replace the communication and en- 
tertainment equipment in the 
home. America will actually be- 
come a democracy again. This is 
good. 

The sheer fact is that we are tak- 
ing a fundamental shift from pas- 
sive content (a television you sit 
and watch and do nothing with) to 
interactive content (something you 
can take part in). This will not rup- 


J udi Hendricks has presented 
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ture the fabric of our society; it will 
contribute to it. A child will no 
longer sit with his or her “electron- 
ic babysitter,” but instead have 
fantastic adventures with other 
children and families using this 
natural technology. This is no dark 
drug that will brainwash our chil- 
dren into virtual reality zombies! 
It’s hard to tell how Judi Hen- 
dricks defines reality; her defini- 
tion seems to be based around the 
complicated mess we use today. I 
submit to her that the simplifica- 
tion of technology and use of tools 
to handle this mess will lead to a 
better reality for us all. 

Just as cars, tractors, and vacu- 
um cleaners have not evolved 
much the last couple of decades, I 
think the interactive technology 
trend will stabilize and become 
part of our everyday lives. The 
chaotic society that we live in to- 
day will connect and become a 
global community. 


Graeme Devine 
Trilobyte 
Jacksonville, OR 


Who’s in Charge? 

I just finished reading your editori- 
al [in the July issue],“Who’s An- 
swering the Wake-Up Call?” Well, 
I must say, it blew me off my chair! 
I’ve spent so much time and ener- 
gy saying very much the same 
thing. No one seems to care that 
America is in a depression and 
that the White House plays golf 
while hundreds of businesses fold 
daily. Now look at our White 
House choices ... It seems to me 
that America is in for much more 
of the “Big Slide!” 


Bob Buono 
Network Communications 
East Meadow, NY 


Traditional Artist Seeks Advice 

I am writing to you in particular 
because you and your magazine 
are amongst those responsible for 
enhancing the already massive 
knot of frustration that is growing 
within my creative self. 

Up until a few years ago, I was 
contentedly working as a freelance 
illustrator, using traditional mate- 
rials. Of course, I was already well 
aware of the potential of computer- 
based image creation and manipu- 
lation. Indeed, I remember the 
ereat excitement that I felt some 
years earlier at seeing the very 
first demonstration in England of 
the Quantel Paintbox. Perhaps 
that was the moment that the knot 
began to tie itself. 

The point is, my interest has 
now grown into such a monstrous 
longing to be a part of this new vi- 
sual medium that I can no longer 
look at a publication such as the 
highly inspirational CGW without 
feeling the hunger pains of a 
starved creative outlet. Pencils, 
paint, and airbrushes are no long- 
er enough. I feel restricted, angry, 
and frustrated. I feel like the poor 
farmer in the Third World, tilling 
the soil by hand, whilst gazing in 
wonder at the rich Western farmer 
driving his multi-role tractor. The 
Westerner’s harvest will be abun- 
dant and varied, efficiently plant- 
ed and quickly gathered. Mine will 
be as it always was, with hard 
work, toil, and blistered hands. 

I want to make the transition 
from paper to pixel, from the 2D, 
one-eyed stillness to 3D, multi-lay- 
ered movement. To express, play, 
and experiment without the nor- 
mal physical and material limita- 
tions. I want to drive the tractor, to 
grow a new and different crop. 

I am but an ordinary artist, with 
barely the financial strength to ob- 
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tain my monthly “fix” of CGW, let 
alone my very own graphics work- 
station. Should I give up? Are 
there any opportunities, or am I 
just dreaming? Does the computer 
graphics world now belong to col- 
lege graduates with their video 
portfolios, or is there still a little 
hope for those of us born and 
raised in the “Third World?” 


Chris Browne 
Great Sutton, South Wirral 
England 


Your dilemma is one that we expect 
many artists must be facing these 
days. Readers with thoughts on 
this problem are encouraged to re- 
spond by writing to us here at Com- 
puter Graphics World.—Ed. 


TV’s Desensitizing Role 

I read your April editorial “War 
Without Tears” [and] the inter- 
view in that issue with Jaron La- 
nier, as well as the other articles 
on virtual reality. I was impressed 
with Lanier’s vision, and with his 
and your worries about killing. I 
was also somewhat taken aback by 


the statements that TV and mov- 
ies have not had an impact on our 
culture’s vision of killing. 

You said in your editorial that 
what “makes war (so) horrible is 
that real people (with real families 
and real feelings) die tragic, grue- 
some (real) deaths.” Lanier said it 
takes time for humanity to change 
its cultures and mind sets. I think 
TV and movies are changing our 
culture. On TV for the last 20 
years, children have seen (by some 
estimates) as many as 20 deaths 
per day, without really seeing the 
bereaved families, the amputa- 
tions, the orphans, or the pain. 
They do see instant gratification of 
answering anger with violence, 
and sometimes they see half an 
hour of legal bull, interspersed 
with glitzy [commercials] every 
eight minutes. I think TV has al- 
ready desensitized our youngsters 
to killing. 

I am asking you to start to ques- 
tion, as you have already started to 
in your editorial, the long-term ef- 
fect on everyone of showing killing 
in the shallow, incomplete lght 
that TV and the movies must 
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show, in the massive dosages we 
have seen for the last 20 years. 

We have a generation of people 
who are insensitive to the deaths 
of others. Why are we shocked 
when a 13-year-old killer tells us 
he didn’t feel anything? TV, a real 
and perhaps large part of his cul- 
ture, in part, taught him not to. 

And you are worried about 
[what will happen] 10 years from 
now? You should be worried about 
[what has happened] 20 years ago! 


Mark Fred Fleer 
GE Motors 
Ulsan, Korea 


We welcome all suggestions, 
comments, and opinions. Please 
address letters to: 

Editor 

Computer Graphics World 

One Technology Park Drive 

POB 987 

Westford, MA 01886 

FAX: 508-692-7806 

MCI Mail: CGW 


CGW reserves the right to edit letters for 
length and style. 


Rear shelf tilts +10° to -15° for 


Varilask. Ultimate Ergonomics 


18" x 48" rear shelf accom- 
modates two monitors. 


Convenient fingertip controls for 
pedestal height and tilt. 


Front and rear pedestals offer 
14" of vertical adjustment. 


Spacesaving 25" x 35" footprint. 
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comfortable positioning of VDT. 


Spacious 24" x 48° work 
surface (30" x 48" optional). 


on 


Front - tilts with either manual 
or power actuated controls. 


Front work surface tilts +25° 
for positioning keyboard 
and digitizer. 


VariTask is a quality-built, completely adjustable workcenter — carefully designed to meet operator and manager 

needs for comfort and improved productivity in a computer environment. This unit adjusts in seconds to the way 

your body works best. Its multi-task twin pedestal design offers independent tilt and height adjustability of both 
surfaces for proper positioning. Call or write today for more information. 


MAYLINE/HAMILTON 
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Sure, most 21" 
monitors have good focus. 


OMNISYNC CR 


Until you get them In a corner. 


Do the corners of your monitor screen look fuzzy? Not quite in 

focus? Our new 21" OmniSync™ CR monitor gives you sharp, bril- 
liant images — from corner to corner of your display. And because 
OmniSync monitors are truly multiple-frequency displays, they’re 
compatible with the graphics standards of today. And of tomorrow. 


We’ ve used Dynamic Astigmatism Control (DAC) for the best 
screen corner focus available, and dual parabolic voltage circuitry 
(PbVC) to minimize beam dispersion and enhance overall focus. 
A user pincushion control prevents image bending at screen edges. 
And, of course, Toshiba’s own Flat Square CRT technology 
provides a full screen display with reduced glare and reduced 
image distortion. 


With resolution from VGA through 1280 x 1024, an extraordinarily 
true black level, uniform whites, and excellent convergence for 
vivid colors, the OmniSync CR monitor delivers bright, crisp 
images. That makes it perfect for CAD/CAM, Windows, multi- 
media, desktop publishing, and all computer graphics or GUI 
applications. 


MiniDB-15 or BNC connectors are switch-selectable. Four preset 
image mode settings correctly size and position images with a 
variety of graphics cards. Refresh 
rates surpass VESA standards to 
ensure a remarkably stable, flicker- 
free image. And unique, modular 
glass-epoxy circuit boards provide 
easy serviceability and long life. 


Our 17" monitor for CAD/CAM, 
Windows and multimedia — the as ol Au , 
OmniSync CS — offers a 0.26 mm ee 2 
dot pitch, resolution from VGA i 
through 1280 x 1024, a micro- 
processor memory control, and our 
advanced focus technology for a full 16-inch diagonal 
viewing area. 


OMNISYNC cs 


For more information on the monitors that won’t cut corners 
on your designs, call (800) 253-5429, ext. 321. 


In Touch with Tomorrow 


TOSHIBA 


TOSHIBA AMERICA C.P., INC. « Computer Display Group 
1010 Johnson Drive, Buffalo Grove, Illinois 60089-6900 
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Image: Earth’s atmosphere on Oct. 1, 
1987, correlating temperature (bluish haze) 
with wind velocity, direction and horizontal 
speed (colored arrows) at 1000-100 mb. 
Data courtesy of NASA/GSFC-NSSDC. 


Your workstation will think it’s dreaming. 


Put the visualization environment of the Data from various sources, such as simula- 
IBM visualization supercomputer on your tions and observations, can be quickly viewed 
SGI, Sun, HP or IBM RISC System/6000 together. And with Data Explorer's ability to 
workstation. directly handle time-series, producing exciting 


animations doesn't have to be a nightmare. 
Data Explorer also has a powerful, extensi- 


IBM Visualization Data Explorer delivers ble tool kit that provides fast access to a broad 
all the problem-solving functionality of IBM’s range of sophisticated functions...both visual 
POWER Visualization System, tailored to and computational. 
workstation capacity. Whether you’re a visualization novice 

What distinguishes Data Explorer from or expert, you should know more about 
other visualization packages is that it lets you IBM Visualization Data Explorer. Call 
focus on visualization — without getting (800) 388-9820. Or write: IBM 
bogged down in technology. It allows you to Scientific Visualization Systems, 
freely combine visual techniques within the T. J. Watson Research Center, P.O. Box 704, 


same image. Yorktown Heights, NY 10598. 


IBM is a registered trademark of International Business Machines Corporation. 

RISC System/6000 is a trademark of International Business Machines Corporation. 

Sun is a registered trademark of Sun Microsystems Inc. HP is a registered trademark of Hewlett-Packard Company. 
© 1992 IBM Corporation. 


News in Brief 


Silicon Graphics Inc. Releases OpenGL Specification 


After much anticipation from the graphics community, Silicon Graphics Inc. and 
the OpenGL Architecture Review Board (ARB) have officially released the 
OpenGL 1.0 Specification, Conformance Test, and Sample Implementation, as well 
as GLX, the OpenGL extension to the X Window System that allows mixed-mode 
rendering in a client/server environment. 

The OpenGL 1.0 Specification is the official definition of OpenGL, a vendor-, 
operating system-, and windowing system-independent, rendering-only, 3D appli- 
cation programming interface (API) that allows PC and workstation software de- 
velopers to create applications for visualizing and manipulating color images. 
Together with the Sample Implementation, the Specification will serve as the 
basis for OpenGL products, which are scheduled for release in early 1993. The 
Conformance Test, required of all licensees, assures the industry of full confor- 
mance with the specification. 

Also, 11 new licensees have announced support for OpenGL, bringing the total 
number of supporters to 22. Some new licensees include Intergraph Corp., Kubota 
Pacific Computer, NEC Corp., and Sony Corp. All OpenGL licensees reportedly 
plan to offer products across the seven largest Unix workstation platforms, as well 
as across major PC environments, including DOS and Microsoft Windows NT. 

In a related announcement, SGI has expanded its licensing program to include 
its Iris Inventor and Iris Explorer products. Iris Inventor is an object-oriented, 3D 
software development toolkit which simplifies interactive application development 
and reduces programming time and support requirements. It will be available to 
licensees early next year. Digital Equipment Corp. (Maynard, MA) is the first com- 
pany to license the Iris Inventor technology. 

Meanwhile, five more hardware and software vendors have licensed SGI’s Iris 
Explorer, an API which enables users and software developers to build applica- 
tions for visualizing complex scientific and engineering problems using point-and- 
click selections. The new agreements—with Control Data Systems, Du Pont Pixel, 
Kendall Square Research, Intel, and Numerical Algorithms Group Ltd.—will allow 
Explorer to operate on workstations from Sun, DEC, HP, IBM, and Control Data, 
and on supercomputers from Intel and Kendall Square Research. 


Three Major Virtual Reality Companies Join Forces 


In an effort to supply “the next generation of user interfaces” to the computer sim- 
ulation industry, three leading virtual reality companies—Division Ltd. (Bristol, 
England), a supplier of integrated VR systems, Crystal River Engineering 
(Groveland, CA), a supplier of 3D audio displays, and Fake Space Labs (Menlo 
Park, CA), developer and supplier of high-resolution color stereographics displays 
for VR—have combined to form Diyision Inc. The new company, based in Redwood 
City, California, will market throughout North America existing and future prod- 
ucts from the three firms, and will integrate these technologies into products for 
the commercial, engineering, and scientific markets. 

One company with which Division Inc. has already begun collaboration efforts 
is Autodesk (Sausalito, CA). Thus far, both firms have made investments in devel- 
oping software environments to simplify the creation of VR applications. Division 
has developed dVS, a distributed software architecture which allows the integration 
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of the computational and peripheral elements necessary to support VR applica- 
tions on a variety of computer platforms, while Autodesk is developing technology 
which will allow the integration of its existing design and modeling products into a 
virtual world construction environment. Together, Division and Autodesk hope to 
develop a standard for integrating different types of VR technologies across differ- 
ent hardware platforms. 


Democratic Presidential Candidate Endorses “Civilian DARPA” 


In a statement to the nation’s electrotechnology engineers, Democratic presidential 
candidate Bill Clinton said his administration will create a non-military version of 
the Defense Advanced Research Projects Agency (DARPA) to help companies 
develop innovative technologies and bring new products to market. 

According to Clinton, this “civilian DARPA” would provide support for technolo- 
gies identified as the basis for launching new growth industries and revitalizing 
traditional ones. He added that the new agency would encourage and promote col- 
laborative efforts among firms and research institutes similar to the Pentagon’s 
approach toward defense technologies for the past 40 years. 

Clinton’s comments came in response to a questionnaire to the presidential can- 
didates from the US Activities unit of the Institute of Electrical and Electronics 
Engineers (IEEE). At press time, the organization’s US technology policy arm, 
which is concerned about competitiveness in world markets, had not yet received a 
response from the Bush campaign organization. 


“The Car of the Future” Design Contest 


Kighteen students from the Art Center College of Design’s European and 
Pasadena campuses spent the summer designing no- or low-pollution vehicles tar- 
geted for the next decade. The trans-Atlantic project was conceived to help con- 
sumers understand the potential excitement of vehicles that can answer key envi- 
ronmental concerns. 

The students designed their vehicles in three categories—pure solar, electric or 
electric/solar, and hybrid. Their designs had to meet three criteria: enhance the 
quality of life through energy efficiency, be commercially acceptable, and be aes- 
thetically pleasing. The students’ finished works will be presented to the public via 
a seven-minute videotape to be unveiled at the Los Angeles Auto Show this 
January, and at the Geneva Auto Salon this March. 


Dassault Systemes Establishes New Company 


Dassault Systemes (Suresnes, France), a subsidiary of Dassault Aviation compa- 
ny, has formed a new company, Dassault Systems of America Corp. (Los Angeles), 
as part of an agreement with IBM Corp. to restructure Cadam Inc., its software 
division. Meanwhile, Dassault Systemes, known for its Catia products, plans to 
accelerate the development of complementary Cadam and Catia workstation and 
mainframe solutions for mechanical CAD/CAM/CAE and AEC applications. 


$400 Million Market for Animation Software by 1996 


The computer animation software market is poised to more than quadruple in size 
by 1996, according to a recent analysis conducted by New Media Research (Los 
Altos, CA), a market research firm specializing in multimedia and presentation 
graphics. 

Among the findings in the analysis, available as part of the firm’s New Media 
Industry Service, are the beginnings of a shift from predominantly full-time profes- 
sional animators, who generate animations for entertainment, advertising, and 
some industrial design, to increasingly part-time business professionals, who use 
and are beginning to create animations for more routine business use. 

According to the firm, this shift could cause the animation market to expand 
dramatically, from about $90 million worldwide in 1991 to about $400 million in 
1996, for a compound annual growth rate of 32 percent. While software for work- 
stations will continue to be the largest category, the growth rate of software for 
IBM-compatible PCs and Macintoshes will be even higher, states the firm. 
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While Our Competitors 
— AreDiligentiy Irving 
lokmulate Ihe 
ummeasketchil... 


We ProudlyAmounce SunnmaSketch II/4~ 


The world’s best selling, most 
emulated, most acclaimed 
desktop tablet just got better. 
We've taken SummaSketch II, 
the industry standard, and 
added several new features to 
create atabletthatis, unques- — 
tionably, the world’s best. | 

Unlike some competitors, 
we put everything in the 
box—4-button cursor and 
2-button stylus (or 16-but- 
ton cursor], interface _— 
cables and a utilities diskette with Windows® 3.0 an 
ADI® drivers. Plus we’ ve added things like 2000 lines per 
inch resolution and 10 mil accuracy—standard. Plus the 
fastest, easiest set-up and contiguration procedure. Plus 
an offer tor a tree AutoCAD® or CADKEY® Master 
Template (a$245 value). Plus software compatibility 
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with over 400 programs, and 
hardware compatibility with 
PCs and Macintosh? Best ot 
all, it’s still 100% pure Summa- 
Sketch—the editor's choice, 
winner of every major editorial 
accolade for graphics tablets. 
Andthe people's choice, 
with well over one-half million 
sold to demanding computer 
graphics protessionals. 
Every [i7)) 
pou decision | 3') 
hiseasy. Infact, theonly ‘rros) “eee 
tough decision is which Plus to choose: “sz” 
12”x 12" or 18”x 12” Professional. 
For literature, or the name of your local 
dealer, call 1-800-729-7866. For tech- 
nical information call 203-881-5400. 
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S. Summagraphics. 


Every decision should be this easy.» 
© 1992 Summagraphics Corporation. Seymour, CT 06483. All rights reserved. 
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SGI and Avid Work to Standardize Multimedia Platform 


Silicon Graphics Inc. (Mountain View, CA) and Avid Technology Inc. (Tewksbury, 
MA) have agreed to a long-term strategic product development and multimedia 
standardization pact that will, according to the companies, define the shape of the 
leading multimedia and interaction platform of the ’90s. 

The agreement centers on Avid’s recently developed Open Media Framework 
(OMF) standard, a software platform that enables the creation, composition, play- 
back, and output of digital media, including video, audio, animation, graphics, 
images, and text. Under the first component of the agreement, OMF will be the 
first of three new digital media technologies Avid and SGI will jointly develop for 
SGI’s Iris workstation family. SGI will license Avid’s OMF software platform and 
assist Avid in porting OMF to Iris workstations. Meanwhile, OMF will become an 
SGI standard digital media platform, and a demo version will be bundled with 
each Iris workstation sold. Also, according to SGI, OMF will operate seamlessly 
atop SGI’s existing digital media libraries. 

The second component of the pact involves the licensing by SGI of Avid’s JPEG 
digital video compression board; the two companies will work together to design 
and implement the board as an Iris Indigo add-in. According to Avid, the board can 
digitize to disk and play back full-screen video at up to 30 frames per second with 
TV image quality. 

Under the third component, Avid will develop a desktop media editing and pro- 
duction application for the Iris Indigo. This application will run on the OMF 
Engine and use the Avid JPEG board adapted by SGI to reportedly allow the cre- 
ation, editing, and output on the Indigo of industrial video production. 


Joint Developments 
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Pixar (Richmond, CA) and Digital Arts (San Diego) will jointly market for $1995 
Pixar’s Renderman and Digital Arts’ RenderManager as a unified scene descrip- 
tion and photo-realistic rendering program for Silicon Graphics’ Indigo line of 
workstations. Aries Technology (Lowell, MA) and The MacNeal-Schwendler 
Corp. (Los Angeles) are now marketing and distributing Aries’ ConceptStation 
and MSC’s finite-element analysis software. Aries will also integrate the new 
ConceptFEA module, a version of MSC/NASTRAN, into its ConceptStation series. 

Micro Engineering Solutions (Novi, MI) announced that 3D Systems Inc. 
(Valencia, CA) will market jointly developed interface software—including por- 
tions of Solution 3000, Micro Engineering’s 3D CAD/CAM software—for use on 3D 
Systems’ solid imaging equipment. The firm also announced it will license the 
ACIS Geometric Modeler from Spatial Technology (Boulder, CO) and will devel- 
op manufacturing software products based on the ACIS Kernel, incorporated with- 
in its Solution 3000 CAD/CAM system. 

Control Data Systems (Arden Hills, MN), Intergraph Corp. (Huntsville, 
AL), and Volkswagen AG announced they will jointly develop simultaneous engi- 
neering solutions for the automotive, aerospace, and discrete manufacturing mar- 
kets based on Control Data’s ICEM and Intergraph’s EMS software products. 
Codar Technology Inc. (Longmont, CO) and Kubota Pacific Computer Inc. 
(Santa Clara, CA) are working on a ruggedized, high-performance, 3D graphics 
platform based on Digital Equipment Corp.’s (Maynard, MA) Alpha chip. The 
products under development as a result of this agreement are expected to be ready 
for customer delivery early next year. Target markets include meteorological data, 
simulation, intelligence analysis and fusion, and image processing. 

ERDAS Inc. (Atlanta) will serve as a North American distributor for EOSAT’s 
(Lanham, MD) Landsat data, and as a worldwide distributor for Landsat data 
marketed in conjunction with or for use with ERDAS products, while IBM Corp. 
(White Plains, NY) will market to the GIS community SPOT satellite image prod- 
ucts from SPOT Image Corp. (Reston, VA). 

Users will now be able to run the Unigraphics program from EDS Uni- 
graphics (Maryland Heights, MO) on existing DOS- and Windows-based PCs 
using PC-Xview, a new PCX server being developed by EDS and Network 
Computing Devices’ PC-X Division (Beaverton, OR). Du Pont Pixel (Newark, 
DE) and RasterOps (Santa Clara, CA) will share key technologies and separately 
market products for complementary hardware platforms. 


COMPUTER GRAPHICS WORLD SEPTEMBER 1992 


4 


| 


CEN TAUR Video Board 


for the Ins & Outs of 


RGB Video In 


Serial 601 Video In 


Genlock Reference 


IRIS Indigo™ is a Trademark 
of Silicon Graphics Inc. 


THE 


() PESACcHyAon 


high-quality video. 


From CFO ...the worldwide 
leader in television graphics. 


The Chyron CENTAUR video board 
installs easily in the GIO slot of Silicon 
Graphics’ IRIS Indigo” Indigo XS and 
Indigo Elan. Some of the features 
include full 24 bit video output with 
genlock input and machine control. 


AAS 


Composite Available in NTSC or PAL with 

RGB or YUV analog component and S-VHS 
rt loa Y/C outputs, as well as RGB frame 
Alpha grab input... 


a digital version with serial 601 
inputs and outputs. 


Available with 8 bit alpha channel. 


For additional information return 
the Reply Card or call Chyron 
Customer Relations (516) 845-2031 
or Fax (516) 845-5210. 


qi iOlN 


Graphics 


265 Spagnoli Road, Melville, NY 11747 
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GPC Committee Offers $500 for BIF Files 


The Graphics Performance Characterization (GPC) 
committee is offering $500 for Benchmark Interface 
Format (BIF) files that are selected by the committee 
as standard benchmark files. 

BIF files run on vendors’ Picture-Level Benchmark 
(PLB) ports. The PLB provides a standardized method 
of measuring graphics performance for different ven- 
dors’ hardware/software systems. Currently, the GPC 
committee has five BIF files—representing 2D CAD, 
3D wireframe, and 3D surface applications—that are 
used for performance testing. The committee is seek- 
ing more files representing a wider range of graphics 
applications, including 3D surfaces (mechanical 
CAD), command and control, GIS/mapping, architec- 
tural and industrial visualization, simulation, and 2D 
CAD/drafting. If the committee chooses a file, the 
developer will receive $500, recognition in The GPC 
Quarterly Report, and a credit on the title frame of the 
file that will appear each time it runs. 


Computer Center for Entertainment Industry 


The American Film Institute (AFI; Los Angeles) has 
formed an Advanced Technology Council comprised of 
professionals in the entertainment and technology 
fields. The Council will provide support to the 
Institute’s AFI-Apple Computer Center, a million-dol- 
lar computer production and training facility that pro- 
vides the entertainment community with classes and 
demonstrations on various uses of computer technolo- 
gy in film, TV, music, and interactive media. 

The Center was made possible by a grant from 
Apple Computer and donations from more than 90 
other companies, including Adobe, Alias Research, 
Macromedia, and Time Arts. Center programs focus on 
the computer’s use in all aspects of film and TV produc- 
tion, from budgeting and scheduling to special effects 
and set design. The AFI also promotes technology as 
tools to enhance creativity in the moving image arts. 


Apple Donates 100 Systems to Environmental Groups 


One hundred organizations working on environmental 
issues in the US will receive PCs and printers thanks 
to a partnership between Apple Computer Inc. (Cuper- 
tino, CA) and Environmental Support Center (ESC; 
Washington, DC), a non-profit organization that pro- 
vides management and technical assistance to environ- 
mental groups. 

Apple donated 100 fully configured computer sys- 
tems, each valued at about $3300, while ESC super- 
vised the grant proposal and selection process and 
will subsidize the technical training for each recipient. 
The total value of the awards is more than $330,000. 

More than half of the awards were made to coali- 
tion groups where the computers are expected to help 
environmentalists communicate with their con- 
stituents and benefactors via electronic bulletin 
boards, brochures, posters, newsletters, and other 
printed materials containing text and graphics. 


= ALSO OF NOTE 


e Digital F/X (Mountain 
View, CA) has formed an 
audio division based on 
the acquisition of assets 
from Hybrid Arts Inc., a 
Los Angeles-based devel- 
oper of digital audio edit- 
ing equipment. The first 
product is expected to be 
announced in Q3. 


e Two Department of En- 
ergy defense systems con- 
tractors—Sandia Na- 
tional Labs and Allied 
Signal Inc.—have chosen 
Parametric Technology’s 
(Waltham, MA) Pro/ 
Engineer mechanical 
design automation soft- 
ware and Silicon Graphics’ 
(Mountain View, CA) Iris 
4D graphics workstations 
for a project designed to 
automate and integrate 
mechanical design 
through manufacturing 
operations for a variety of 
US industry and defense 
projects. The award—at 
600 seats, Parametric’s 
largest to date—is pro- 
jected at more than $10 
million over five years. 


e Adobe Systems (Moun- 
tain View, CA) has ac- 
quired OCR Systems, a 
Pennsylvania-based lead- 
er in optical character 
recognition systems. 


@ Starting this fall, con- 
sumers in North Ameri- 
ca will be able to design, 
personalize, and manu- 
facture their own greet- 
ing cards with Creat- 
aCard, a new computer 
kiosk from the Creata- 
Card division of American 
Greetings (Cleveland). The 
company plans to install 
several thousand kiosks 
around the country this 
fall. Each card will cost 
about $3.50. 


News compiled and report- 
ed by Audrey Doyle, CGW 
managing editor. 
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AI&I InterSpan’ Frame Relay Service 
different ways different 


Maybe you see a company just 
like yours in one of the pictures 
above. Probably not. Because the 
truth is, no two companies are 
exactly alike. That’s why AT&T 
InterSpan Frame Relay Service 


solutions are designed to fit the indi- 


vidual needs of your corporation. 
Maybe you're looking for more 
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flexible bandwidth, better LAN-to- 
LAN connections, or more efficient 
connectivity. InterSpan Frame Relay 
Service offers all of that, plus AT&T's 
national and international network 
that allows for seamless internet- 
working of applications. 

From the initial planning stage 
through implementation, InterSpan 


Services’ specialists will work with 
you to help you make the most of 
frame relay and evolve your network. 

And because InterSpan Frame 
Relay Service is standards-based and 
works with multiple protocols and 
different vendors’ equipment, your 
current investment is protected. 

To help you manage your net- 
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Offers solutions to match the 
COmpanies do business. 


eae. 
work, AT&T InterSpan Frame Relay to make it easier to link people, —__——n 
Service even offers you a real-time locations and information. We work ———_— 
“window” that lets you monitor and with you to meet your exact — 
optimize your network configura- business needs. eee. 
tion and performance. So if you want a frame relay i —_ 


It’s all part of the InterSpan solution that’s designed for your 
Data Communications Services company rather than someone else’s, & 
family of high-quality, innovative call your AT&T Account Executive or 


data connectivity solutions designed 1 800 247-1212, Ext. 621. The f IG ht choice. 


An Interactive Trip 
into a Virtual Paradise 


MB Those who like to look far into 
the future often talk about the day : 
when movies will be more than : 
: brightly colored environments pop- : 
: ulated by angels. The angels are 
: ethereal creatures of delicate beau- : 
: ty that appear as candle-like be- 
: ings, with a heart-shaped center- 
: piece floating between their can- 
: dlestick body and flame. Although 
: all of the angels are similar in 
: shape, each is programmed to act 


just something you watch. Rather, 
they'll be something in which you 
actively participate. 

While the day when such movies 
will be commonplace is still likely 
many years away, work on one 
such “movie” is just about done. 
The movie is called Angels, and it’s 
being brought to fruition by a 
group of vendors and uni- 
versities working with 
French-born artist and com- 
puter animator Nicole 
Stenger. 

Angels is Stenger’s inter- 
pretation of “Paradise”—a 
Paradise populated with an- 
gel-like creatures that par- 
ticipants can see, hear, and 
touch through the use of 
virtual reality headgear 
and sensor-laced gloves. Ac- 
cording to Stenger, An- 
gels—which runs on a Sili- 
con Graphics VGX worksta- 


tion—is structured in such a way : 
as to pique the curiosity of its par- : 

: as an individual entity. 
to different levels of Paradise only : 


ticipants by allowing them access 


when they interact with the angel- 
like creatures they encounter 
throughout the experience. 

To begin the journey, partici- 
pants don the VR headgear and 
glove, at which point they hear a 
rich, musical accompaniment of 


out: “This is a dream. This is the 
beginning of everything. Do you 
realize you are in Paradise?” 


ipants encounter a vestibule in the 
form of a merry-go-round of illumi- 
nation. This merry-go-round is ac- 
tually a camouflaged menu that of- 
fers the participants gateways 
through which they may enter the 
first level of Paradise. 
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Once they have unlocked the 
mystery of entering the first gate- 
way, participants encounter 


While Angels is important as a 


: produced narrative, Stenger ex- 
: plains that it is also a new form of : 
: entertainment, in that it allows 
: visitors to participate in personal- 
: ized adventures that can change 
: each time they navigate through 
: it. Thus, Stenger describes Angels 
rhyming voices melodically calling : 


as a real-time movie with an evo- 


: lutionary advance in how audi- 
; ences encounter its narration and : 
: story structure. 
During this introduction, partic- : 


“With Angels, we leave behind 
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: forth.” 


Stenger began her work on An- 


: gels back in 1989 while working as 
: a research fellow at the Massachu- 
: setts Institute of Technology’s Cen- 
: ter for Advanced Visual Studies. 
: She later moved to the University 
: of Washington’s Human Interface 


Technology Laboratory (HIT Lab) 


: to continue the project, and along 


the way has picked up critical 


: technical and monetary support 
: from such computer hardware and 
: software vendors as VPL Re- 
: search, Silicon Graphics, Wave- 
: front Technologies, and Convolvu- 
: tron. 


The project, says Stenger, 
has continually evolved as 
virtual reality technology 
has evolved. “It’s grown up 
with the technology,” she 
says, and as a result, 
“serves as a kind of mirror 
of where VR technology 
stands today.” 

While the “movie” is all 
but complete, Stenger says 
she’s waiting for VPL to fin- 
ish development of a high- 
resolution, full-color view- 
ing device before showing it 
to the public. However, she 


: expects that to happen within a 
: few months. 


Already, she says, several 


: groups from within the United 
: States, as well as from France, 


Spain, Canada, and Germany, 


: have shown interest in presenting 
: the piece in such installations as 
: theme parks, museums, and con- 
: ventions; Stenger adds that Angels 
: May even be suitable as a virtual 
: reality home entertainment expe- 
: rience. 


Ultimately, Stenger hopes that 


: Angels will be only the first of sev- 
: eral similar projects. And while 
: the traditional, linear narrative of : 
: cinema,” says Stenger. “Instead of : 
: structural time, [which is] usually 
: how a movie is presented, I have 
: developed a circular kind of time 
: [through which] participants find 
: themselves able to pass back and 


Angels is designed with a one-to- 
one user interface, Stenger envi- 


: sions that future “movies” will 
: make it possible for several people 
: to participate simultaneously.— 
: Louis M. Brill, a freelance writer 
: based in San Francisco 
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Breeding Fish 
in a High-Tech Tank 


Those who love setting up an 
aquarium and breeding fancy fish 
will soon be able to dabble in their 
hobby without getting their fin- 
gers wet. El-Fish, an “electronic 
aquarium” that is expected to hit 
the market early next year, trans- 
forms a computer screen into a fish 


add backgrounds, gravel, plants, 
and assorted objects to their tanks, 
the thing that makes this software 
toy special is that each fish intro- 
duced to the aquarium carries a 
complex “gene pattern” and can be 
“bred” with other fish to produce a 
seemingly infinite array of off- 
spring. 

El-Fish creator Vladimir Pok- 
hilko, who likes to describe his toy 


tem,” is not off the mark with such 
a description. For three years, he 
and other programmers at Anima- 
Tek, a Moscow 
company that Pok- 
hilko 
helped found, have 
struggled to set up 


tics that define every aspect of a 
fish’s appearance—from the color 
or shape of the body to the number 


cessive. Pokhilko and crew have 
also devised the algorithms that 
allow baby fish to be built from the 
myriad potential gene combina- 
tions of parent fish. 

“Each time you breed the same 
kind of fish, you do not get the 


same child,” says Pokhilko. “Some : 
fish might manifest features of : 
: metry, is a 3D measure- 
manifest features of another gen- : 
: was originally devel- 
While not photo-realistic, the : 
: large, space-based mir- 
: rors. However, Dimen- 


their grandparents; others will 
eration.” 


fish are lifelike in appearance, in 
large part because of their highly 


accurate movements, says Don : 
Walters, project manager at Maxis : 
(Orinda, CA), the company which : 
: nology in 1985, has cus- 
: tomized it for a system 
: that makes human body 
: Measurements. 


will distribute the program. The 
software will cost less than $70 
and runs on IBM PCs. 

Where could this sort of artifi- 


cial life system go next? If Pok- : 
hilko has his way, we could see a : 
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> much more 

: sophisticated 

: aquatic envi- 

: ronment: one 

: in which the 

: tank concept is 

: replaced with a 

: lake that, like 

: the fish them- 
: selves, is based 
: on specific para- 
: meters. 

tank. While users will be able to : 
> version, 
: could build their 

: own ecological sys- 

: tem by choosing par- 

: ticular soil and plant 
: types, specifying oxy- 
: gen levels, or adding 
: meat-eating fish. The 
: choices, in turn, will have a direct : 
: bearing on which fish survive and 
: which do not. 

as an “artificial life computer sys- : 


SEPTEMBER 1992 


With the lake 
users 


Eventually, Pokhilko plans to 


: move on from the fish idea to dino- 
: saurs and people. He even hopes 
: the El-Fish technology someday 
: will lead to “a new art form, art 
: that can be done only with comput- 
himself : 


ers.” Walters goes a step further, 


: suggesting that the technology be- 
: hind the game could lead to more 
800 different genetic characteris- : 


Nice Fit...But Do You 
of fins or the scale pattern. As in : Have Anything In Blue? 
nature, certain genes are labeled : 
as dominant while others are re- : 
: veloped under the auspices of the 
: US government’s Strategic De- 
: fense Initiative—or “Star Wars” 
: program—may soon be used to 
: help revitalize the struggling US 
: textile industry and usher in a 
: whole new way of buying clothes. 


A technology that was first de- 


The technology, called Phase 
Measuring Profilo- 


HORI SEC 
ment technology that FO 
VERT STACK 
PROFILE_F 
PROFILE_B 
2_DEPTH 
Quit 


oped to position facets of 


sional Measurement 
Systems (New York), 
which licensed the tech- 


According to Dimen- 
sion’s president Peter 
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practical ap- 


plications. 
“Any type of simulation of spe- 


: cific life forms could be used as 
: more than a toy,” he says. “Compa- 
: nies or other groups could use it to 
: demonstrate the effects of a toxic 
: spill on the life form. The toxic 
: spill, set up in the simulation, 
: could take away oxygen from the 
: water, cause mutations, or kill off 
: certain life forms and thus affect 
: the food chain.”—Gary Pfitzer, se- 
: nior associate editor 


Kuhlmann, the system is an ex- 
: tremely fast, non-contact, 3D digi- 
: tizing system that uses ordinary 
: white light (rather than lasers) 
: and digital cameras to capture in 
: just seconds a complete 3D data- 
: base of the human body. By com- 
: bining the system with commer- 
: cially available textile CAD pack- 
: ages and computer-driven fabric 
: cutters, Kuhlmann says it will be 
: possible to “measure a body, then 
: take a garment pattern and modify 


== MEASUREMENT == 


Circumference= 39,34" 
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For presentation-quality color,one 
line of electrostatic plotters can make 
a world of difference: The 8900 series. 

The 8900 series gives you a range 
of options. It produces spec- 
tacular color plots in 24, 36 or 
44-inch widths. It does it fast— 
up to 2 inches per second. And 
with less media waste between 
plots. You also get automatic 
trimming capabilities with our 


Plot data courtesy of TenTime. 


The 8900 series 
delivers unmatched 
presentation -quality 

color plots. 


new ACS option for standard cut sheet 

sizes. And finishing capabilities like auto- 

matic cutting and rolling. Which means 

you'll save time and eliminate the cost 
“of a dedicated operator. 

And the 8900 series helps bring 
people in your world together. 
With our ServeWare LAN software, 
multiple users can access each 
plotter. And finally, the 8900 series 
comes with a special feature that 
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WIDE FoRMAT C22L OF 
EARTH JONES 


hing brings out 
h tones quite like our 
electrostatic color plotters. 


no one else can offer—the Xerox Total 
Satisfaction Guarantee program. For 
more information, call Xerox Engineering 
\. Systems at 800-538-6477. And 
find out how to get plots with 
earth shattering color. 


The engineering document company 


XEROX 


Xerox Engineering Systems 
5853 Rue Ferrari, PO. Box 210061, San Jose, CA 95151-0061 


Xerox is a trademark of Xerox Corporation. © 1992 XES, Inc. 
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it to reflect the unique characteris- 
tics of that body.” 


To use the system, a customer : 
searching for, say, a pair of made- : 
: sire to save a US industry that is 
: rapidly losing ground to overseas 
: competition. Not only does this 
measurement data would be sent : 


to-order blue jeans would stand in 
front of the cameras to get mea- 
sured. Then, says Kuhlmann, “The 


by modem to the manufacturing 
facility, where the appropriate pat- 
tern would be selected. Modifica- 
tions, if necessary, could be made 
via CAD, the cloth would be cut, 
and the pants would be sewn. The 
customer would have his jeans 
within a week.” 

Such a process, says Kuhlmann, 
could make tailored clothing com- 
petitive with off-the-rack styles. 
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“Ready-to-wear,” says Kuhlmann, 
“is wasteful insofar as it ties up 
capital through long order lead 
times, large inventories (most of 
which are ultimately sold at big 
markdowns), and large retail sell- 
ing spaces.” 

While the new measuring sys- 
tem is ready to hit the mass mar- 
ket, Kuhlmann says his company 
is still refining the link between 
the measurement device and tex- 
tile-based CAD systems and nu- 
merically controlled fabric-cutting 
devices. Nevertheless, Kuhlmann 
predicts the first systems will be 
available in some department 
stores by next summer. 

Adding weight to his prediction 
is the fact that the company’s ef- 
forts are being supported by the 
Textile/Clothing Technology Cor- 
poration, a consortium led by the 
US Department of Commerce. 

The government’s support, says 
Kuhlmann, is a function of its de- 
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mean lost jobs, says Kuhlmann, 


: but “they’re worried that if we ever 
: get into a protracted war where we 
: get cut off from our overseas 
: sources of supply, we couldn’t even 
: make uniforms for our soldiers.” 
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In addition to clothing design, 


: Dimensional Measurement sees 
: uses for its system in the footwear 
: industry for applications such as 
: creating prescription orthotics as 
: well as custom athletic shoes and 
: ski boots. Further down the road, 
: Kuhlmann says the system may 
: also find uses in dentistry, plastic 
: surgery, prosthetics, rapid proto- 
: typing, animation, and VR enter- 
: tainment applications.—Diana 
: Phillips Mahoney, associate editor 


f 
PORTABLE GL 


This hardware-independent graphics library makes it easy to run your 


| — Silicon Graphics (SGI!) application on Sun and HP workstations — with 


| great performance. 


+ COMPATIBILITY. Nth Portable GL implements IRIS GL’ 4.0 with full windowing 
: support on any Sun or HP Series 700 platform. Ports of sophisticated 3-D 
applications from SGI can now take only a few days or less, and the same 

i source code supports all three platforms. That’s Compile ‘N Go- portability 


| PERFORMANCE. It uses Sun’s XGL” for full GX/GS/GT graphics and drives CRX/ 
' TVRX options through HP Starbase” with more than 90% efficiency. There is 


Developers’ licenses are available. 
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no need for proprietary graphics hardware. 
' | AFFORDABILITY. Run SGl-compatible code on your workstation for $900 or less. 


SEE FOR YOURSELF. Ask for a demo disk and “Common Questions About Nth 
Portable GL.” Call, fax, or email today. 


The Independent GL Experts’ 
1908A Kramer Ln, @ Austin, Tx 78758 @ 512-832-1944 © Fax 512-832-5954 © email: nog! @nth.com 


Prices are Suggested U.S. Retail and subject to change. Nth is a registered trademark, and Nth Portable, Compile 'N Go and 
The Independent GL Experts are trademarks of Nth Graphics, Ltd. All other trademarks belong to their respective companies. 
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Only FASTRAK" Gives You 
Virtual Reality Without Lag... 
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.eEvery Time You Turn Around. 


Announcing The Biggest Breakthrough In i ee has Y eee ~~ of 120 hes zs opera: 
. RS tional range o eet. And a surprisingly low price. 
Virtual Reality OF All Time. Now you can turn wherever you like for 3D VR 
Until now, Virtual Reality has always had a fourth without the lag. As long as you turn to FASTRAK 
dimension you could do without...Lag time. trom Polhemus, the pioneer in 3D Position/ 
Introducing FASTRAK™ by Polhemus. A revolutionary Orientation Measuring Devices. 
new advancement in six degree-oHreedom tracking Find out more. Call (G02) 655.3159 Ext, 234 
that virtually eliminates latency. oy. eon a 
FASTRAK uses Digital Signal Processing {DSP} : 
technology to accelerate tracking to 4ms. That's over 
10 times faster than existing systems. 


FPOLHEMUS 
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One Hercules Drive P.O. Box 560 Colchester, VT 05446 Tel: (802) 655-3159 FAX: (802) 655-1439 


PRODUCT SPOTLIGHT 


Canon’s Copier Combo 


It’s a scanner. It’s 

Canon’s (Lake Success, 
NY) CJ10 Desktop Color 
Bubble-Jet Copier, and it 
offers 400dpi resolution and 
up to 256 gradations of 
color. This new multifunc- 
tion product is intended for 
business users who need to 
create and reproduce high- 
quality color documents. 

At a price of $6995, the 
CJ10 is, according to the 
company, the first digital 
color copier to break the 
$10,000 barrier. The system 
has a copy/print speed of 
approximately 90 seconds 
and can handle multiple 
copies from one to 19. The 
copier uses Canon’s propri- 
etary bubble-jet technology 
along with special inks that reported- 
ly reduce smudging and produce a 
wide range of colors. 

When connected to a computer via 
an intelligent processing unit (IPU), 
the CJ10 can function as a scanner 
and printer. With the IPU, any image 
created on a host computer can be 
printed on the CJ10, and images can 
be input from the CJ10 scanner and 
transferred to a host computer for 
viewing and editing. 

Two IPU models are available with 
a choice of a Macintosh or Windows 
interface: the IPU SS with SCSI com- 
patibility and 2M of image memory, 
and the IPU DG with GPIB compati- 
bility and 16M of image memory. 
According to the company, in IPU 
mode, software emulation allows for 
storing and processing of up to eight 
images. The IPU mode supports 
three image data types, including 
RGB for display presentations, 8-bit 
palette for use with a graphics work- 


: t’s a copier. It’s a printer. 
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station, and binary bit-mapped. 

The Macintosh version of the 
interface offers printer and scanner 
drivers for Quickdraw and allows the 
CJ10 to be shared on an Appletalk 
network. It comes bundled with 
Adobe Photoshop for scanning and 
manipulating color images. The Win- 
dows version has printer and scanner 
drivers that integrate the CJ10 into a 
Windows-based PC system. Aldus 
PhotoStyler with image editing con- 
trols and special effects filters comes 
bundled with this version. 

But, buyers beware. To reap the 
benefits of an IPU will cost you— 
specifically, an additional $2700 for 
the IPU SS and $5500 for the IPU DG. 
And, according to Bill Flynn, senior 
market analyst at BIS Strategic Deci- 
sions (Norwell, MA), the IPU SS “is 
really the one that renders this [prod- 
uct] a full copier, scanner, printer. 
Now the list [price] is up around 
12K.” 


And there are other 
costly “options.” A video 
adapter ($1800) enables 
the CJ10 user to connect 
video equipment such as a 
still video player, VCR, or 
TV tuner. Images captured 
from these devices can 
then be printed out on the 
CJ10. A film projector 
(S1250) produces 400dpi 
color copies from 35mm 
film. The projector auto- 
matically recognizes 
whether the film is nega- 
tive or positive once the 
film carrier is inserted. 

Finally, an “intelligent” 
image editing board 
($1500) allows users to 
manipulate an image by 
designating specific image 
areas for framing, blank- 
ing, or segmentation. Other editing 
functions enable users to alter image 
colors, move portions of an image, 
and reduce or enlarge. 

“What you really stand to gain 
[with this product] is space, by hav- 
ing all these devices in one box. 
You’re not going to gain speed, 
because the output is pretty slow,” 
reports Flynn. Playing the devil’s 
advocate of multifunction peripherals, 
Flynn says, “On the downside, if any- 
thing breaks, you’ve lost your printer, 
scanner, and copier all at once.” 

Although Flynn points out that the 
components of this system can be 
bought separately for less money, he 
says that this shows users what the 
future holds for a multifunction 
device. “For low-volume applications 
where desktop real-estate is at a pre- 
mium, this is definitely a device that 
will garner some interest.”—Laureen 
Belleville, Associate Editor 
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Gold Disk (Torrance, CA) has 
announced AddImpact, a multimedia 
object linking and embedding (OLE) 
server. Reportedly, by pointing and 
clicking, the user can add animation, 
sound, and narration to any OLE- 
compatible Windows application. 
Using the company’s path-based 
technology, the user can create and 
play back animation and sound with- 
out having to leave the current appli- 
cation. Gold Disk explains that to 
create and embed animations in a 
presentation slide, the user accesses 
tools from a multimedia tool palette 
that appears within the presentation 
graphics program. AddImpact also 
includes the ability to add sound syn- 
chronized with animation and to 
record and play back narration. 
Included with the product is a 
library of business-oriented clip ani- 
mation, sound effects, and music. 
Also, presentations, spreadsheets, 
and word processing documents with 
embedded AddImpact animations 


3D Modeling Under Windows 


In an attempt to make 3D modeling 
accessible to a larger and more 
diverse group of users, Autodesk 
Retail Products (Bothell, WA) has 
introduced Autodesk 3D Concepts 
for Windows, a 3D conceptual design 
software package. Reportedly, the 
product incorporates several features 
that extend the Windows interface 
concepts to CAD and 3D modeling. 
According to the company, the 
user can change the orientation of an 
object or set of objects by manipulat- 
ing a color-coded icon called the Rota- 
tion Cube. Another interface feature, 
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Golden Opportunities 


and sound narration can be sent over 
company local area networks or be 
distributed on electronic media to 
other users and accessed by clicking 
the mouse button. 

John Andren, vice president of 
credit risk management information 
systems at Chemical Bank (New 
York), is impressed with the prod- 
uct’s potential. “When I saw the prod- 
uct demo, I liked what I saw,” says 
Andren. 

In particular, the ability to annotate 
high-level presentations is appealing 
to Andren. “If you’re doing any kind 
of EIS [executive information sys- 
tem], for example, which is one of the 
things we’ve been working on, you 
have multiple levels of audiences. 
And, generally speaking, the higher 
the level of the audience, the less you 
want them to have to do.” Andren 
explains that, “If there’s some anom- 
aly on a chart (we frequently do pre- 
sent the data in chart form rather 
than text), you want to be able to ex- 


the visible ground plane, establishes 
the 3D frame of reference so the user 
can identify the top or bottom of a 
model at a glance. With the align-to- 
plane function, the user clicks on the 
desired surface to draw and edit 
objects on that plane. 

The product also features a choice 
of shading speeds depending on the 
size of the file, so that the user can 
view any object as a solid or switch to 
a wireframe construction. Finally, the 
Sculpt Mode is a 3D editing tool that 
enables the user to add, subtract, 
intersect, and section parts of models 
using one technique. 

Three-dimensional 
modeling capabilities 
include light source shad- 
ing, hidden-line removal, 
and view changing. The 
program comes with a set 
of 275 pre-drawn 3D sym- 
bols for quick placement. 
Autodesk 3D Concepts is 
compatible with Autocad 
DXF and Generic CADD 
formats. 

The ease-of-use claim 
is not lost on Cliff Coffey, 
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plain that anomaly. [With AddIm- 
pact], you can do that fairly easily.” 

The ability to add voice notation 
and animation is also quite appealing 
to Andren. “When you click on a hot 
spot and a text window opens,” 
explains Andren, “well, now you've 
moved away from a graphical presen- 
tation to a textual one. But if that hot 
spot initiates a voice-over, the audi- 
ence is still looking at the chart and 
they're hearing an explanation. That, 
I think, is very powerful. And if it 
clicks into some digitized video, it’s 
even more powerful at that [the high- 
er EIS] level.” 

Andren also emphasizes the 
importance of an effective OLE 
implementation. “We’re dealing in a 
numbers world,” comments Andren, 
“but we want some way to bring it to 
life. That’s where we see the value [of 
this product].” 

The retail price for AddImpact is 
$129.—LB 
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product manager at Media Resources 
(Brea, CA). Although Autodesk Retail 
Products states that a User Guide is 
supplied with the 3D conceptual 
design program to get the user up to 
speed quickly, Coffey, a beta user of 
3D Concepts and a first-time 3D 
graphics user, reports that he didn’t 
receive any documentation or manual 
with his beta copy. But, “It’s pretty 
easy to use. I’m amazed that I’m able 
to do anything at all. To me, this 
means that [this product] is pretty 
intuitive,” he says. 

Coffey appreciates the fact that 
when the user runs the pointer over a 
button, it tells the user what that but- 
ton does. “Unfortunately,” says Cof- 
fey, “I haven’t been able to locate 
anything that aligns objects. You can 
snap to a grid, but if you have two 
objects of different sizes and you 
want to center them on each other, 
you can’t—or at least I haven’t found 
that function yet.” 

Autodesk 3D Concepts for Win- 
dows costs $249.According to the 
company, the product was expected 
to ship at the end of August.—LB 
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HOW 10 CHANGE PLANES USING 


4 Or, for that matter, a lot of other things. In 


fact, with Aldus® IntelliDraw”"— for Macintosh 
and Windows — whatever you draw can easily be 
changed with a couple clicks of the mouse. (Not 
to mention how easy it is to draw in the first place.) 

It’s all thanks to IntelliDraw’s 43 new, totally 
unique, powerful features. Like, for example, the 
Symmetrigon” and the Connectigon* 

With the Symmetrigon you simply draw one 
side of an object and the other side (or sides) are 
drawn automatically. On other programs, you’d 
have to draw each side one step at a time. 

As for the Connectigon, it lets you change dimen- 
sions and perspective almost instantly (see the plane 
illustrations, here). Again, using other drawing pack- 


ages, such modifications would be laborious at best. 
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ONLY ONE FINGER. 
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And of course, that’s only two of the 43. With 
IntelliDraw, you also get to take advantage of things 
like alignment guidelines and alignment frames 
(which automatically align and maintain spacing of 
multiple objects even if you decide to rearrange, 
add, or subtract objects in your drawing), master 
objects (which save a ton of time by letting you 
change multiple cloned objects simply by changing 
the one master item), and, as they 
say, much, much more. 

Which logically leads to the 


following conclusion: what you 


really need is a free copy of our 
demonstration video. So call 1-800-685-4157. 
We'll not only help you change planes, we'll help 


change how you feel about drawing. 


ee 


= 
—— 
ALDUS} 
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This ad was created using Aldus IntelliDraw and PageMaker® Aldus, the Aldus logo and PageMaker are registered trademarks, and IntelliDraw, Symmetrigon and Connectigon are trademarks of 
Aldus Corporation. Windows is a trademark of Microsoft Corporation. Macintosh is a registered trademark of Apple Computer Inc. © 1992 Aldus Corporation. All rights reserved. 
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Calibration tools and device-independent management systems 
should spark an explosion in color publishing 


bout seven years ago, 
key developments in- 
cluding Postscript and 
Apple’s LaserWriter 
printer launched the desktop pub- 
lishing revolution that has dra- 
matically altered the time-honored 
traditions of publishing. This year, 


Original 


Scanner 


el 


By Tom McMillan 


Before we look at what’s coming, 
however, let’s first examine the ba- 
sic problem. Consider the case of 
John Dazzle, a corporate communi- 
cations specialist who sets out to 
demonstrate the value of the com- 
pany’s new scanner and color 
printer. Deciding to include a color 


Consistent color across input, display, and output devices is available through 
Kodak’s ColorSense color management system. At a list price of less than $500, 
ColorSense includes, among other features, a Configure module with tools for 


calibrating monitors and scanners. 


developers targeting applications 
from business graphics to color 
prepress are hoping to ignite a 
similar revolution in the way that 
personal computer users work 
with color. Emerging methodolo- 
gies for ensuring “device-indepen- 
dent” or “portable” color promise to 
eliminate the hassles, the disap- 
pointing results, and the unexpect- 
ed costs that have plagued early 
adopters of color on the desktop. 


Tom McMillan is a freelance writer based in Wilton, 
New Hampshire. 
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image in a memo to stockholders, 
John scans a photo of the boss, 
uses image-editing software to 
punch up the colors he sees on the 
screen, places the image into a 
page layout document, and prints 
it out on the color printer. The boss 
comes out looking like he has a se- 
vere case of jaundice, and his elec- 
tric blue tie is now a revolting pur- 
ple. John blames this on an inno- 
cent color printer and decides a 
text-only memo will do. 

John’s problem was that his 
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monitor did not accurately repre- 
sent the color content of the file he 
got from his scanner, nor did it ac- 
curately preview the image data 
he sent to the printer. The scanner, 
the display, and the printer handle 
color in their own individual ways, 
and they did not portray the nu- 
ances of each other’s color descrip- 
tions. Moreover, each device has 
its own color gamut, or range of 
colors that it can represent (see side- 
bar, “The Language of Color,” for 
more on italicized terms). The 
bright blue tie that John saw on 
the screen was something the 
printer probably couldn’t render 
even if it had been fed the correct 
color data. 

Can software and hardware de- 
velopers bail John out? The an- 
swer is a qualified yes. “We’re nev- 
er going to make phosphors on a 
screen exactly match ink on pa- 
per,” says Myron Kassaraba, prod- 
uct manager at Kodak Electronic 
Printing Systems, “but we believe 
we can make it a close enough 
match that your brain thinks it’s 
the same.” The elements that can 
provide a solution to color-match- 
ing quandaries include calibration 
tools for measuring, adjusting, and 
characterizing the color perfor- 
mance of specific devices, propri- 
etary color management systems 
for accurate communication of col- 
or descriptions among devices, and 
system-level facilities for manag- 
ing color data. 

As John’s disappointment proved, 
different devices have different 
ways of representing color—often, 
they work in entirely different color 
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100, and Kodak’s XL7700 (the original 
image is $ 


Deskwriter C, the QMS ColorScript 


There Are 74 
In AutoCAD 


3. Phenomenal 3D rendering. 
Capabilities that used to come only 
with AutoShade® are now built into 
AutoCAD® Release 12. And hidden line 
removal is up to 100 times faster. 


4. AutoCAD SQL Extension (ASE) 
allows you to access data. in standard 
database management systems via 
SQL. ASE provides commands for ma- 
nipulating external nongraphic data 
and linking it to graphic entities in 
AutoCAD drawings. 


5. Region Modeler creates intel- 
ligent 2D models. Allows you to quickly 
create 2D shapes with holes and com- 
plex boundaries. Automatically finds 
area, perimeter and inertial properties 
of a region. 


6. Automatic timed save at user- 
selected intervals. 


7. Now you can use PostScript® 
typefaces in AutoCAD drawings. 


8. You can also import PostScript 
files into AutoCAD, and plot them. 


9. New boundary polygon com- 
mand surrounds an area with a closed 
polyline automatically. 


10. New Fence or Polygon window 
crossing selection feature speeds selec- 
tion of entities in dense and complex 
areas of drawings. 


11. No Main Menu! You now enter 
directly into the AutoCAD drawing edi- 
tor, where you can perform standard 
file handling and configuration opera- 
tions, as well as work on your drawing. 


12. Dramatically improved entity 
selection speed in large drawings. 


13. Nested entity dimensioning. 
Entities within blocks or external ref- 
erences are now easily dimensioned. 


14. Locked layers feature prevents 
accidental modification of drawing 
data. 


15. PostScript output feature lets 
you enhance AutoCAD drawings by 
using PostScript-compatible imaging 
programs. 


16. Release 12 and Release 11 draw- 
ings are forward and backward 
compatible. 


17. Support for 255 individual pen 
widths for laser and electrostatic 
plotters. 


18. You can plot without leaving the 
drawing editor. (And without losing the 
UNDO file.) 


19. Now you can import TIFF GIF 
and PCX raster images into your 
drawing, 


20. GripEdit feature allows interac- 
tive editing of selected entities without 
running a command. 


21. PickFirst feature lets you select 
entities prior to executing a command. 


22. Improved external references. 
You can attach, reload or bind Xref files 
while the “master” is being edited. 


23. Enhanced hatching. Automati- 
cally hatch bounded areas with a single 
pick. 


24. New continuous polyline line- 
types facilitate contour mapping and 
other applications. 


25. Programmable dialog boxes can 
be customized for your particular 
working environment or by third-party 
application developers. 


26. AutoCAD’s new integrated cal- 
culator performs calculations based on 


existing geometry and includes exten- 
sive algebraic and geometric functions. 


27. New ALIGN command lets you 
move and rotate entities in 2D or 3D. 


28. 3D ROTATE command rotates 
entities about an arbitrary 3D axis. 


29. 3D MIRROR command mirrors 
entities on an arbitrary 3D plane. 


30. CHANGE command enhance- 
ments simplify entity property modifi- 
cations, such as elevation, color, layer, 
linetype and thickness. 


31. Advanced, multipoint tablet cal- 
ibration allows compensation for map 
projections or stretched drawings. 


32. Platform-independent menus 
and dialog boxes that follow operat- 
ing system standards. So AutoCAD 
works like other programs on your 
computer, 


33. An improved graphical in- 
terface makes the power of AutoCAD 
more accessible to everyone. 


34. Cascading pull-down menus 
that put more power at your fingertips. 


35. Pop-up menus at the cursor 
location for often-used items. 


36. Screen menu is automatically 
updated to reflect the currently run- 
ning command. 


37. Shift and Control key combina- 
tions allow you to invoke more com- 
mands with your mouse and digitizer 
buttons. 


38. Single mouse click-and-release 
action for selecting pull-down menus. 


39. Automatic Drawing Conversion. 
Full support for any drawing created by 
any version of AutoCAD. 


40. Enhanced CONFIG command 
allows for configuring AutoCAD from 
the drawing editor. 


41. New dialog boxes give you con- 
trol of dimension variables and styles. 


42. Dimension dragging feature 
provides visual feedback while creating 
dimensions. 


43. RECTANGLE command now 
allows you to create a rectangle with 
just two screen picks. 


44. Enhanced Write Block com- 
mand helps developers maintain 
“smart” drawings (entity handles). 


45. Enhanced command transpar- 
ency lets more commands be used 
inside other commands. 


46. Transparent “Object Filters” dia- 
log box allows more flexible definition 
of selection sets. 


47. ZOOM Window is now the 
default. 


48. DXFIX utility reads R12 DXF™ 
files and translates them into R10 files. 


49. New COMPILE command com- 
piles shape files, font files and Type 1 
PostScript fonts. 


50. Now you can fill closed poly- 
lines with PostScript patterns for ex- 
tremely high-quality output. 


51. Network users can view and 
plot AutoCAD drawings without using 
server authorization. 


52. Database-specific drivers link 
AutoCAD and external nongraphic 
databases, such as dBase® Paradox? 
Oracle® and others. 


53. Create New Drawing command 
now allows you to start with an unnamed 


New Features 
Release 12. 


drawing or specify a prototype drawing. 


54. OPEN command presents 
“Open File” dialog box to simplify load- 
ing of existing drawings. 


55. SAVE AS command now changes 
the current drawing name to new name 


specified. 


56. END and QUIT commands 
prompt you for a file name when 
exiting an unnamed drawing, to pre- 
vent you from losing data. 


57. Several AutoLISP® enhance- 
ments, including much faster loading of 
LISP routines. 


58. A wide range of new and en- 
hanced system variables, especially 
created for the power user. 


59. DD Modify command allows for 
interactive editing of entity parameters. 


60. New Units Control dialog box 
shows all units, angles and direction 
values on-screen as well as precision 
settings. 


61. New special context-sensitive 
help dialog boxes allow you to browse 
through available help files. 


62.New View Control dialog box 
allows selecting with a pick instead of 
typing in view name. 


63. You can plot AutoCAD drawings 
as bit map files in PCE TIFF TGA and 
GIF formats. You can even automati- 
cally FAX your drawings to a subcon- 
tractor or client. 


64. 24-bit, true color rendering is 
supported by appropriate hardware. 


67. Mirrored blocks can now be 
exploded. 


65. PostScript files can be brought 
in as outlines or fully rendered images. 


68. List and load standard AutoCAD 
SHX fonts as well as Adobe Type | Post- 
Script fonts from dialog box. 


66. Modify Entity dialog box en- 
ables you to edit an entitys properties 
directly, 


But Either One Of These Alone 
Makes It Worth The Price. 


1. Something every AutoCAD® user has been wait- 
ing for: new technology that virtually eliminates 
regens. A new built-in 32-bit display list permits pans 
and zooms without regens. So you can spend your time 


editing your drawing, instead of waiting for regens. 


2. The plot quickens. Now 
you get WYSIWYG plot 
preview, on-the-fly plot 
device selection and 
the ability to save 
plot configurations. 


IN. AUTODESK 


69. New option allows a box to 
be drawn around dimension text 
automatically, 


70. Insert a text string before or 
after dimension text automatically, 


71. Configuring for ADI® drivers has 
never been easier, with the new feature 
that displays all drivers in the ap- 
propriate menu when configuring 
AutoCAD. 


72. HP LaserJet legal-size paper out- 
put is now supported by a new, im- 
proved device driver. 


73. ADS applications can now be 
compiled by inexpensive “real mode” 
compilers; no need for costly develop- 
ment tools. 


74. AutoLISP and ADS can now be 
used to drive the PLOT command. 


75. Linetype scaling adjusts to view 
scale in Paper Space. 


76-174. Unfortunately, we're out of 
space. But you get the idea. Release 12 
is the most significant enhancement 
of AutoCAD ever. Its improved per- 
formance will pay off for every 
AutoCAD user. So the cost of an 
upgrade can pay for itself in a 
couple of weeks. 
If youre still not convinced, call 
your Authorized AutoCAD Dealer. 
Your dealer can give you an even more 
complete list of the new features. And 
tell you what you need to do to up- 
grade. If you need more information or 
the number of your nearest dealer, call 


1-800-964-6432, ext. 799. 
Outside the U.S. and Canada fax 
415-491-8303. 


©1992 Autodesk, Inc. Autodesk, the Autodesk logo, AutoCAD, AutoLISP ADI and AutoShade are registered trademarks of Autodesk, Inc. AutoCAD Development System (ADS) and DXF 


are trademarks of Autodesk, Inc. All other product names are trademarks of their respective holders. 


CIRCLE 15 ON INFORMATION CARD 


arm,” an important 
of the EfiColor color 
agement system from Electronics © 
yr Imaging, highlights on the computer 
screen areas of color that are not 
attainable on a selected output device. 


spaces. Scanners typically describe 
color in terms of the RGB color 
space. Monitors also work in RGB, 
although it’s usually a different 
RGB than the scanner’s. Printers, 
on the other hand, create colors us- 
ing the cyan, magenta, and yellow 
primaries of reflective art, and their 
color space is usually referred to as 
CMY—or CMYK when black is 
added for more accurate rendering 
of shadow detail and type. 

The color management systems 
now becoming available on desk- 
top computers establish a standard 
color space for reference in trans- 
lating between, for instance, RGB 
and CMYK. To do this, the system 
must have accurate device profiles 
of how each component handles 
color. Then, relying on look-up ta- 
bles, matrices, and algorithmic in- 
terpolation, the color management 
system creates device-specific 
transforms that ensure consistent 
color rendering from input through 
display to output. 

But the calibration of individual 
devices is really the first step to- 
ward portable color on any given 
system. “In the color management 
scenario, the monitor is your frame 
of reference for color decision-mak- 
ing,” explains Bruce Mills, senior 
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manager for graphic arts market 
development at RasterOps. “Obvi- 
ously, the monitor has to be stable 
and accurate—so it has to be cali- 
brated.” 


Calibrating the Monitor 
RasterOps, like fellow Macin- 
tosh display vendors Radius and 
SuperMac, has offered a hardware 
peripheral for monitor calibration 
for a couple of years. These devices 
vary in capabilities and cost, but 
whatever advanced features they 
may offer, all monitor calibrators 
provide control of the display’s 
white point and gamma. White 
point affects the intensity of colors, 
and most monitors are designed to 
run at hot white points that make 
colors look brighter. If you don’t 
want this to skew your expecta- 
tions about printed output, you'll 
need to control the white point 
through calibration software or a 
color management system. 
Adjusting a monitor’s gamma af- 
fects what a layperson would call 
contrast, although what’s happen- 
ing in the box is considerably more 
complex. In a calibrated, predict- 
able system, the gamma curve ide- 
ally is flat, which means that the 
values coming into the system are 


Source Color space 


Target Color space 
ppie 13" AGB | | Profit ae 
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Name; imported to screen 


To preview how an image will appear when output in a variety of 
- formats, users of EFl’s EfiColor system choose the source and 
target color spaces, click “OK,” and the system builds the 
appropriate transformations and converts the colors. 
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not altered by the display. Meas- 
urement and calibration of white 
point and gamma are already rou- 
tine tasks for many users. “High- 
end users consider calibration part 
of their everyday system,” says 
Amit Mazunder, marketing man- 
ager for color publishing products 
at Radius. 

Monitors aren’t the only system 
component that needs calibration, 
of course—scanners can introduce 
inaccurate color data into the pic- 
ture. Savitar has addressed this 
concern with its inexpensive Scan- 
Match color calibration software 
for flat-bed scanners, which cre- 
ates a transform file based on a 
scan of a special calibration target 
and provides greater color consis- 
tency between the scanner’s RGB 
space and the monitor’s. 

Speaking of scanner calibration 
brings up a major effort now under- 
way to promulgate a rigorous 
ANSI-standard calibration target. 
Called IT8, the development in- 
cludes methodology standards and 
calibration targets. Kodak, Konica, 
Fuji Photo, Agfa, Crosfield, Linotype- 
Hell, and Scitex are among the major 
players involved in the ITS effort. 

Tom Dunn, president of Dunn 
Technology and editor of The Dunn 
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Report, has championed 
IT8 for several years. 
Dunn strongly believes 
that “further proprietary 
activity will continue to 
strangle color growth” and 
notes that Dunn Technol- 
ogy is “involved in a proj- 
ect to develop an Adobe 
Photoshop plug-in that will 
allow anyone” to charac- 
terize and calibrate de- 
vices with the IT8 targets. 
Like many other ap- 
proaches to color man- 
agement, IT8 uses CIE 
XYZ as its reference col- 
or space. To calibrate a 
scanner with IT8, a user 
would scan a target on 
the medium he or she ex- 
pects to use (targets will 
differ even down to the 
type of film). The user will also 
have a file containing measured 
data on the target, which, when set 
against the actual data captured 
by the scanner, enables calculation 
of a color transform for that partic- 
ular scanner and medium. 
Calibration of individual compo- 
nents in a graphic arts computer 
system will always be important, 
but the ultimate solution is a 
closed loop that takes accountabil- 
ity for color from input through 
output. Developers now offering 
answers at this level include Tek- 
tronix, Kodak, Electronics for Im- 
aging (EFI), and, on a somewhat 
different level, Apple and Adobe. 
Tektronix was willing to grapple 
with color matching before anyone 
else would touch it. Its TekColor 
system, which superseded the Ap- 
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Hardware peripherals for monitor calibration are available 
from vendors including (clockwise from left) RasterOps, 
Radius, and SuperMac. While these devices vary in 
capabilities and cost, all monitor calibrators provide one main 
function: control of the display’s white point and gamma. 


ple Color Picker when installed, 
introduced the concepts of refer- 
ence color space, device character- 
ization, out-of-gamut colors, and 
gamut mapping to the industry. 
Today, however, Tek is willing to 
pass the baton to other runners. 
“The original TekColor software 
was a response to the lack of color- 
matching and color management 
facilities in operating systems,” ex- 
plains A.J. Rogers, strategic mar- 
keting manager in Tek’s Graphics 
Printing and Imaging Division. 
“Eventually, you’re going to find 
device-independent color embed- 
ded into the operating system, so it 
doesn’t really make sense for us to 
try to be in the color management 
system business.” 

Still, Tektronix is not forgetting 
its expertise in color. For instance, 


TekColor PS, an exten- 
sion to the Windows or 
Macintosh Postscript 
drivers for the company’s 
Phaser printers, offers a 
preview function that 
shows what sort of gamut 
mapping will happen on 
output—in other words, 
our friend John Dazzle 
would have seen the 
boss’s tie turn purple on 
his screen. 

TekColor PS also ad- 
dresses the purple tie 
problem with a feature 
called Adjust Blue, 
which, says Rogers, “ba- 
sically means adjusting 
the blue primaries so 
that the blue you see on 
the screen prints as what 
you would call blue, as op- 
posed to the purplish blue you nor- 
mally get with desktop printers. 
That kind of correction preserves 
the saturation of colors, which 
makes it ideal for business graphics 
use.” 

While TekColor solves problems 
for users like John Dazzle, Kodak’s 
Precision Color Management sys- 
tem, from the Massachusetts-based 
Kodak Electronic Printing Systems, 
aims at sophisticated prepress appli- 
cations. KEPS sells Precision Color 
Management to VARs including 
RasterOps and Radius as well as to 
end users in the PCS100 Imaging 
Station, a Macintosh-based turnkey 
implementation. 

Precision Color Management 
provides very tight control of color 
by setting up a high-order, propri- 
etary reference color space (based 
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on CIEluv); using its own rigorous 
methodology to develop profiles of 
devices; and performing complex 
trilinear interpolation to concate- 
nate what it calls Precision Trans- 
forms that include gamut mapping 
and/or gamut compression—with 
everything interfaced to applica- 
tions and the operating system 
through an API. The result is a 
system that so tightly controls 
data that a user never even sees 
colors that cannot be printed. 
“What you see on the screen really 
represents the output device—our 
approach is not to allow you to pick 
colors you can’t print,” explains 
Rich Pineau, director of marketing 
at KEPS. All of this is computation- 
ally intensive, and Kodak supplies 
an optional Precision Color Trans- 
formation Engine—a Macintosh 
NuBus board that uses a custom 
processor to speed Precision Color 
performance by as much as 100 
times, according to the company. 


Mark Beale of ImageSet Design 
in Portland, Maine, was one of the 
first to use Kodak’s PCS100 sys- 
tem in a production environment. 
Based on a Macintosh Quadra 900, 
the Precision Color Management 
software, and the Precision Color 
Transform Engine, the $30,000+ 
PCS100 also includes a fast, mas- 
sive hard drive, calibrated two- 
page SuperMac display and Thun- 
der/24 accelerated 24-bit graphics 
board, and Adobe Photoshop. 

Beale’s extremely pleased with 
the system’s capabilities, especial- 
ly from the business perspective. 
“With the PCS,” he says, “the 
number of proofing iterations is 
cut down. It saves a lot of time and 
material.” And while many of 
Beale’s projects come to the 
PCS100 only for final color correc- 
tion and output, he'll put a design- 
er on the system from the start for 
intensive work like magazine cov- 
ers. “The system makes color con- 
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sistent no matter who’s operating 
it,” he says. 

Current implementations of Pre- 
cision Color Management rely on a 
“plug-in” to Adobe Photoshop, 
which enables users to do color 
work on tightly managed image 
files. While the near-universal 
adoption of Photoshop among Mac- 
based graphic artists keeps this ex- 
clusivity from being a big problem, 
the necessity for applications de- 
velopers to address a specific API 
is a drawback of proprietary solu- 
tions such as Kodak’s. 


Sounding the Gamut Alarm 

EFI’s EfiColor is another color 
management system that merits 
attention. The basic approach is 
similar to Kodak’s: device profiles, 
a processor (software-only in EFT’s 
case) that creates transforms, and 
an API for tying into system and 
application software. The big dif- 
ference is that rather than doing 
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Transform: A mathematical function, derived _ 
from a device profile and a reference color space vii 
look-up tables and/or interpolation, that affects im- 
age data in such a way as to ensure accuracy 
colors when rendered on a specificdevice. = Ss" 
White Point or Color Temperature: A measure | 
(in degrees Kelvin) of the purity of the white creat- _ 
ed when a monitor’s RGB guns are all at full inten- 
sity. Displays with high white points render colors 
more intensely (often more intensely than any out- _ 
put device can match), and they also introduce a © 
bluish cast to what should be pure white. Straigh 
out of the box, most monitors have white 
between 6500° and 9300° Kelvin, but graph 
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Welll show you how to 


play the media 


better than Bush, 


ton and Perot put together. 


Easy to get rolling. 


You dont need extra hardware 
lo start working with 
QuickTime. Simply drag the 
QuickTime system extension 
into your System Folder, Now 
applications designed to 
support QuickTime can work 
with digital video sequences, 
animation movies, sound 
files and compressed images. 


View and edit 
QuickTime movies. 


Play, pause, fast-forward, 
rewind and advance 
frame by frame with the 
MoviePlayer application. 
Copy video and animation 
clips, paste them together. 
create your own movies. 


Compress 
PICT images. 


Shrink them to a fraction of 
their original file size and 
save valuable space and 
transmission time with the 
Picture Compressor applica- 
tion. (Compressed files can 
be used automatically 

in any existing application 
that supports PICT files.) 
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The easiest way to get started with video, 
sound, and animation on your Macintosh. 


Roller Coaster — 


Convert existing 
data into movies. 


Convert other file formats 
(AIFF, PICS, PICT, Scrapbook, 
DOS image formats) to 
QuickTime movies with the 
Movie Converter application. 
Control frames per second, 
compression scheme and 
color depth. 


One-button _ 
movie recording. 


Digitize video and sound 
easily with the Movie Recorder 
application. View what you've 
recorded, save it or toss it 
out and try again. (Requires 
a video-capture card and 
sound digitizer.) 


The Starter Kit. 


Includes the system extension 
and Scrapbook, MoviePlayer, 
Movie Recorder, Movie Con- 
verter and Picture Compressor 
applications. Plus QuickClips, 
a CD-ROM disk with samples of 
movies and still color images 
and an electronic catalog of 
products that support 
QuickTime. 


How well you communicate has never been more important. That's why Apple created QuickTime* The 
ability to paste digital video, animation and sound into your presentations as easily as pasting graphics into text. So if youd like 
the name of an Apple software reseller near you, call us at They'll tell you more about the QuickTime 
Starter Kit and show you how to communicate your ideas more powerfully than ever. 


& 


QuickTime requires a Macintosh’ computer with a 68020, 68030 or 68040 processor. At least 4 megabytes of RAM. An Apple’ SuperDrive” or compatible floppy disk drive. A hard disk drive. System 6 (version 6.07 or later) or System 7° (version 7.0 or later). You'll also need an Apple CD-ROM 
drive or compatible CD-ROM drive for accessing the contents of the CD-ROM. ©1992 Apple Computer, Inc. All rights reserved. Apple, the Apple logo and Macintosh are registered trademarks of Apple Computer, Inc. QuickClips, QuickTime, SuperDrive and System 7 are trademarks of Apple 
Computer, Inc. This ad was created using Macintosh computers. 


Pit 


eae 
2a 


The same image input 
via three different 
scanners—(from left to 
right) the Nikon 
LS3500/PCS, the 
Colorgetter PCS, and the 
Scitex Smartscanner 
PS/PCS. Kodak’s PCS100 
ensures color consistency 
across all three input devices. 


enforced gamut-mapping that con- 
strains the system to render only 
those colors that can be output, 
EfiColor provides a “gamut alarm” 
that highlights on the screen areas 
of color that are not attainable on a 
selected output device. 

EFI founder Efi Arazi, whose ex- 
pertise in color goes back to his 
founding of Scitex nearly 25 years 
ago, is adamant about EfiColor’s ap- 
proach. “Restricting the user to op- 
erate only within rendering colors is 
a guaranteed way to have less 
pleasing images,” he asserts. “If you 
have a photo of some children and a 
landscape behind them, you may be 
willing to compromise the precision 
with which you render some sun-lit 
mountains in the background in or- 
der to have pleasing flesh tones in 
the faces of your children. Only 
you—the user—knows what is im- 
portant in the picture ... Anybody 
who does not alert users when they 
are going non-linear on something 
[imposing aggressive gamut map- 
ping] is simply enjoining them from 
having the best rendering.” 

At press time, EfiColor’s big 
drawback was a simple one: It was 
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not available in a full implementa- 
tion. Some EfiColor methodology 
underpins EFI’s Cachet color edi- 
tor for the Mac, and EFI has dem- 
onstrated a QuarkXtension and a 
Photoshop plug-in offering poten- 
tial tie-ins to the color manage- 
ment system. Arazi promises that 
“EfiColor will become a software 
product, but it’s not yet.” 

In short, Kodak targets the pre- 
press production environment, 
while EFI has in mind a larger set 
of generally less demanding users. 
The market probably has room for 
both, and a recent announcement 
from Apple guarantees that users 
will have other options as well. 


Synchronizing with ColorSync 

At a developers conference in 
May, Apple Computer announced 
ColorSync, a set of extensions to 
QuickDraw that accommodates 
color management methodologies. 
According to director of imaging 
software Gerald Murch, ColorSync 
leverages off of QuickTime’s Com- 
ponent Manager, which “allows 
you to link diverse resources to- 
gether, get them to interact with 


COMPUTER GRAPHICS WORLD 


each other, call them from differ- 
ent sources, and so on. We do the 
same thing in ColorSync, in that a 
series of resources are available to 
the color management system, one 
of which is an Apple-developed col- 
or-matching method.” 

Other ColorSync resources in- 
clude a preview mode for simulating 
output colors on-screen and a series 
of high- and low-level routines that 
make it easier for software develop- 
ers to access color management 
tools from within applications. 
“We've tried to create an open color 
management environment so that 
other color-matching methods or 
even color management systems 
can easily be called by the Compo- 
nent Manager,” says Murch. 

The color manager within Color- 
Sync uses CIE XYZ as a reference 
space and Apple’s 13-inch color 
monitor as a definition of the RGB 
space. While Apple will profile its 
own devices, it will be up to other 
manufacturers to characterize de- 
vices that they wish to be included 
in ColorSync’s color management 
method. And Murch stresses that 
ColorSync’s own color-matching 
method is simply a low-level de- 
fault. “If anything, we’re trying to 
err on the side of being minimalis- 
tic,” he says. “We wanted just to 
provide the hooks, and that’s obvi- 
ously what’s going to enhance the 
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A Macintosh-based, color-managed workstation, the 
PCS100 Imaging Station from Kodak Electronic Printing 
systems addresses color predictability and productivity in the 


Postscript environment. 


Macintosh. 

“The stuff that Kodak and EFI 
are doing is really at a much higher 
level of sophistication,” Murch con- 
tinues. “A discriminating user who 
needs truly accurate color represen- 
tation will want to go to the special- 
ists. What we offer to the Kodaks 
and EFIs of the world is a common 
file format, an end to the reference- 
color-space war, and a much more 
efficient system to call the various 
resources that they, too, are trying 
to run on the system.” 

In other words, Kodak, EFI, and 
other developers can, by pulling 
their APIs in line with ColorSync 
conventions, enable any Macintosh 
application to access their propri- 
etary color management tools. No 
longer will a single Photoshop 
plug-in or other dedicated link be 
the only way to work within a spe- 
cific color management system. 

So far, most developers of color- 
critical hardware and applications 
are enthusiastic about ColorSync. 
SuperMac, for instance, has posi- 
tioned itself to work not only with 
ColorSync but also with products 
from Tektronix, Kodak, and EFI. 
“We want to give our customers 
the feeling that SuperMac prod- 
ucts are compatible,” says John 
Taylor, SuperMac’s prepress prod- 
ucts marketing manager. “Our dis- 
play products will be able to com- 
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municate with the color-matching 
environment established by Apple 
and the color management method 
used by Apple or Kodak or EFI— 
out of the box,” Taylor comments. 
While EFT’s Arazi says that “Ap- 
ple’s solution will give people a 
way to achieve low-level, mediocre 
calibration that will not be ade- 
quate for graphic artists who do 
printed materials in color,” he 
quickly adds that “it does create a 
meeting point where applications 
like EfiColor can meet other appli- 
cations. It stabilizes the work ap- 
plications developers must do.” 


Lower-End Color Manager 
Another response to ColorSync 
comes from Kodak’s Rochester 
headquarters in the form of Color- 
Sense, a lower-end color manage- 
ment system that’s designed to 
work with Apple’s extensions to 
accommodate the color-matching 
needs of Kodak Photo CD users 
and others. At a list price of less 
than $500, ColorSense includes a 
Configure module with tools for 
calibrating monitors and scanners, 
a stand-alone Manager application 
that lets users open files, manage 
or modify their color data, preview 
output colors, and print, and a 
component called Extend, which 
relies on ColorSync as a means of 
applying color management to files 


A major effort, called IT8, is now underway to promulgate a 
rigorous ANSI-standard calibration target. This image 
represents one of a series of calibration input targets for 
device-independent color. The input target was developed in 
accordance with the ANSI IT8.7/1 standard. 


open in other applications. 

Kodak product marketing man- 
ager Candice Eagle explains the 
differences between ColorSense 
and Kodak’s Precision Color Man- 
agement system this way: “They’re 
based on the same technology, but 
in ColorSense we've taken a subset 
so our transforms are smaller and 
faster. ColorSynce requires that 
profile data be attached to the file. 
That’s one of the main reasons Col- 
orSense had to be smaller. It’s an 
end-user product for what we call 
the lower end—it’s not targeted to- 
ward prepress.” 

Another big boost for color man- 
agement comes with Adobe’s roll- 
out of Postscript Level 2, which 
communicates with several color 
spaces (both device-specific and, 
through “color rendering diction- 
aries,” the more general CIE XYZ) 
and provides its own conversions 
and transfer functions that are im- 
plemented by the interpreter in 
Postscript Level 2 devices. As Post- 
script marketing manager Tom 
Schramm puts it, “Level 2 is doing 
for the portability of a reliable color 
definition what [the original] Post- 
script did for the portability of a 
complex page.” 

Schramm expects ColorSync “to 
work well with Postscript Level 2— 
applications will be able to use them 
together.” Like Apple, Adobe sees it- 


39 


e ‘Systems Inc. 
1585 Charleston Road 
~ POB 7900 
- Mountain View, CA 94039-7900 
CIRCLE 138 ON INFORMATION CARD 


: no poet Inc. 


: Boy : Bengstort 
ain View, CA 94043-1780 
E 140 ON INFORMATION CARD 


astman Kodak Company 
3 State St. | 

hester, NY 14650 
CLE 141 ON INFORMATION CARD 


Eisoronies for Imaging Inc. 
— 950 Elm Ave. 
in Bruno, CA 94066 
42 ON INFORMATION CARD 


self as providing a service to devel- 
opers rather than an ultimate an- 
swer to end users. Schramm cites 
the offloading of color mapping to 
the output device and a large meas- 
ure of device independence as Level 
2’s major contributions to the indus- 
try’s color management efforts, and 
he says that while a Level 2 device 
includes a default color conversion 
table that “we have found sufficient 
to get optimal results from that de- 
vice,” applications can nevertheless 
override that table with their own 
resources. 

Like ColorSync, Postscript Level 
2’s provisions for device-indepen- 
dent color are being endorsed by 
software and hardware developers. 
SuperMac’s Taylor says, “Level 2’s 
a fantastic fit. Kodak will figure 
this out, and EFI already has: 
They can save their device charac- 
teristics as Level 2 rendering dic- 
tionaries. ColorSync is a distribut- 
ed architecture, so you can let the 
RIP do the work.” 


Other Companies to Watch 

With the industry-wide impact of 
ColorSync and Postscript Level 2, 
the color management arena will 
only get busier, and some smaller 
specialized companies could make 
significant impacts. Sequel Imag- 
ing, for instance, has long been an 
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OEM supplier of monitor calibra- 
tion hardware to the likes of such 
companies as Kodak and Raster- 
Ops, and recently the company be- 
gan to market its hardware and a 
calibration application directly. 

Sequel offers one of the few cur- 
rent options for graphic artists 
working in DOS or Windows. (Mi- 
crosoft never responded to our in- 
quiries about color management, 
by the way.) Sequel’s application 
development manager Jim 
McGlaughlin explains that, lack- 
ing something like QuickDraw, 
DOS and Windows systems re- 
quire a calibrator to communicate 
directly with the DACs on a specif- 
ic graphics board. Matrox, which 
already bundles calibration soft- 
ware developed by Sequel with 
several of its boards, is likely to be 
at the head of the pack as Windows 
graphics adapters begin to em- 
brace color management. 

Cymak Technologies, which last 
year announced a graphics adapter 
that stores images in 32-bit CMYK 
format and provides rapid conver- 
sion to RGB for display, has intro- 
duced CymaKolor Spectrum, a 
board-and-software color manage- 
ment system designed to enable 
on-screen color proofing. Spectrum 
creates a real-time environment 
through which color data travels 


COMPUTER GRAPHICS WORLD 


- Savitar Inc. | 
- 139 Townsend St., Suite 203 
San Francisco, CA 94107 
CIRCLE 148 ON INFORMATION CARD — 


Sequel Imaging — 


1 Palmer Drive, Suite 102 
Londonderry, NH 03053 


CIRCLE 149 ON INFORMATION CARD 


. _ Sony Corp. of America 


Sony Drive 


_ Park Ridge, NJ 07656 
CIRCLE 150 ON INFORMATION CARD 


_ SuperMac Technology 
485 Potrero Ave. 
Sunnyvale, CA 94086 
CIRCLE 151 ON INFORMATION CARD 


Tektronix Inc. 
POB 1000, 26600 S.W. Parkway 
Wilsonville, OR 97070 


_ CIRCLE 152 ON INFORMATION CARD 


on its way to the display. A user 
visually matches swatches on the 
monitor to a print of the same color 
data from his or her specific output 
device, creating a color space that, 
says Cymak vice president Roger 
Siminoff, “comes off of the hard 
disk and onto the board to teach 
the monitor what to do.” Spectrum 
is available for Macintosh and PC 
platforms. 


The Dawn of a New Era 

Finally, what promises to be a 
radically different approach to col- 
or management is brewing at 
Light Source, the company that 
made a splash last year with its 
Ofoto gray-scale scanner software. 
Ofoto handles many of the deci- 
sions leading to a good scan, and a 
similar tool for color scanning 
could be revolutionary. Light 
Source officials were not prepared 
to release details of their plan at 
press time, but be on the lookout 
for news later this fall. 

As a matter of fact, be prepared 
for an onslaught of color manage- 
ment news later this year and into 
next. Massive and sophisticated re- 
search and development efforts are 
now yielding real solutions, and 
we're looking at the dawn of what 
may be a new era in color com- 
munications. CGW 
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Electronic Photography 
Has Never Looked This Good... 


GW Hannaway & Associates is pleased to 
introduce another milestone in electronic 
photography, the Kodak Professional DCS 
200 digital camera system. The DCS 200 
sets a new standard for quality and price ina 
fully digital camera. In the studio, as well as 
in the field, the DCS 200 provides instant 
acquisition of digital images with the ease of 
conventional photography. Easily handheld 
at under four pounds, the DCS 200 is 
available with internal storage for up to 50 
images. 


The DCS 200 is built upon the Nikon 8008s 
camera body which provides advanced 
features such as high-speed auto focus, 
sophisticated auto exposure metering, and 
automatic frame advance. By using the 
Nikon 8008s body, a wide range of Nikon 
lenses and accessories are available for use. 


For any application, from advertising to 
scientific, industrial to photojournalism, the 
DCS 200 provides high quality, instant 
photography for under $10,000. The DCS 
200 comes complete with everything needed 
to start incorporating electronic photography 
into any application, including plug and play 
software for Macintosh and PC-compatible 
computers. GW Hannaway & Associates 
also supports the DCS 200 on a variety of 
UNIX platforms with our DC-Tool application 
software. 


Actual image from Kodak Professional DCS 200 


You have fo see if to believe if! 


To see the high-quality digital imaging capabilities of the DCS 200 yourself, we would be pleased to 
send you sample images created using the DCS 200. For more information on the Kodak Professional 
DCS 200, as well as all of the Kodak electronic imaging products contact: 


GW Hannaway & Associates, Inc. 
839 Pearl Street 

Boulder, CO 80302 

(303)440-9631 Phone 
(303)440-4421 FAX 


AUTHORIZED RESELLER 


KODAK 
on 


DC-Tool is a trademark of GW Hannaway & Associates, Inc. All other trademarks are the property of their respective owners. 
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if’s amazing what you can get in a compact these days. 


You don't have to be big to be 
big on features. Take our new DXC-930. 
it's a 3 CCD HyperHAD™ sensor camera 
that’s just 6" in length and weighs less 
than two pounds. It offers a high reso- 
lution of 720 TV lines and provides 
RGB, Y/C and composite 
video outputs. It gives you 
the flexibility to manipulate 
RGB signals when capturing 
images and the versatility of 
a variable speed electronic 
shutter. 

All its menu driven 
features are remote control- 
lable, as well as the lens 
zoom, iris and focus func- 
tions. The DXC-930 even 
allows you to use a variety 
of interchangeable lenses. 

To find out how much 
there is in acompact these 
days, see the amazing 
DXC-930 from Sony. Call 
I-800-635-SONY, ext. 130. 
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A seven-year-old boy with a 
drug-resistant seizure disorder. 


A college freshman with a 
life-threatening aneurysm. 


A middle-aged woman with 
severe coronary artery disease. 


ime was, the prognoses 
for such patients were 
nearly always bleak. 
Diagnoses often came 
too late, at points when 
the conditions had irrevocably pro- 
gressed to advanced stages and in- 
terventional techniques were often 
considered futile. 


Diana Phillips Mahoney is an associate editor of 
Computer Graphics World. 
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PICTURE 
THIS 


Wide-ranging developments 
in data acquisition methods 
add a new dimension 
fo computer-based medical 
imaging 


Today, with the continuing evo- 
lution of “high-tech” medicine, 
such patients are often the bene- 
factors of diagnostic and therapeu- 
tic technology that is light years 
beyond the available procedures of 
just 10, even five, years ago. Fuel- 
ing, in part, this ongoing evolution 
are recent advances in such medi- 
cal imaging technologies as mag- 


netic resonance (MR), computed to- 
mography (CT), and ultrasound. 
These advances have fostered an 
unprecedented level of scientific 
inquiry and are poised to provide 
physicians with much deeper in- 
sight into the structural and/or 
functional anomalies characteris- 
tic of certain diseases. 

For example, enhancements to 
conventional CT and MR have the 
potential to revolutionize the detec- 
tion of vascular problems leading to 
heart attacks and strokes, and de- 
velopments in ultrasound technol- 


An ultrafast MR scan of a dog’s heart 
shows the progression of a contrast agent 
through the active muscle, allowing for 
the measurement of the distribution of 
blood to the heart. 
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Data courtesy of Dr. Justin Pearlman, Beth Israel Hospital, Boston 


Data courtesy of Dr. Robert Weiss, Dr. Mel Marcus, Boyd Knosp, and Randy Frank; University of lowa 


Ultrafast CT captured the data for this hog heart image, which was rendered by 
researchers at the University of lowa Image Analysis Facility using custom software 


called Voxblast. 


ogy are enabling doctors to identify 
congenital abnormalities much ear- 
lier in the fetal development stage 
than was ever before possible. 
Although computer imaging 


represents the enabling factor in 
these advances—the link between 
data acquisition and image presen- 
tation—the technology’s role tends 
to be obscured by the fact that 


medical imaging modalities are 
sold as integrated software pack- 
ages, with the high-powered com- 
puters that digitize, process, and 
manipulate acquired images being 
overshadowed by the scanning 
equipment. In addition, physicians 
and surgeons requesting imaging 
studies on their patients are con- 
cerned primarily with what the fi- 
nal images show, not with how the 
images are able to show the data. 

This tendency seems to be shift- 
ing, however. The recent prolifera- 
tion of hardware developments 
and software add-ons to conven- 
tional imaging techniques is rais- 
ing the profile of the computer’s 
role in the field. Also, rendering 
packages and workstations geared 
specifically toward the enhance- 
ment and manipulation of volume 
data continue to penetrate the 
medical imaging market, contrib- 
uting to the computer’s more visi- 
ble presence. 

One imaging modality that has 
benefitted from recent innovations 
is magnetic resonance. For exam- 
ple, technological breakthroughs 
could dramatically change the na- 
ture and efficacy of cardiac imag- 
ing, thus potentially preventing or 
lessening the destruction caused 
by heart disease—the number one 


A Guide to Computer-Based Medical Imaging 


y he dllowing aeinitions describe some of the con- 
| ventional computer-based medical imaging mo- 
ities upon which recent developments are 
ided, as well as examples of the new technol- 


‘ og ies driving progress in the field. 
- Computed Tomography (CT) relies on a rapidly 


rotating X-ray source that takes hundreds of pic- 


: _tures, which are electronically recorded as a collec- 


n of points, stored, then reassembled into narrow, 
ansaxial slices. CT is useful in its ability to dis- 
iminate density differences, particularly in bone 


_ because of the high contrast. 
_ Magnetic Resonance (MR) is a radiation-free tech- 


gy in which radio frequency waves upset hydro- 
atoms in the body’s water, causing the release of 
ergy that is detected by a receiver coil and trans- 


2 lated by a computer into an image. It is useful in 
studying soft tissue structures because of their high 


r (high hydrogen) content. 

gnetic Source Imaging (MSD, also called 
1etoencephalography (MEG), is a non-inva- 
functional imaging procedure that records 


na turally occurring changes in the body’s neuron- 


oo 


: sidele is Eee eue fields through highly sensitive 


detectors in a machine called a biomagnetometer. 
The acquired data is converted into electrical sig- 
nals, amplified, filtered, processed, and mapped in 
3D on a computer screen in correlation to a respec- 
tive structural (typically MR) image that provides 
anatomical orientation. 

Thermographic Imaging utilizes a highly sensi- 
tive camera to detect infrared radiation emitted 
through the skin, which is a by-product of chemical 
reactions. A computer displays the heat emissions 
as varying shades and hues of color, depending on 
the level of infrared energy being released. Tem- 
perature shift patterns are highly correlated to cir- 
culatory changes, and alterations in normal pat- 
terns can be linked to various body conditions. 
Ultrasound Imaging in medicine refers to the 
graphical recording of the position and motion of 
tissue, generated by the reflection of sound waves. 
Commonly associated with its use as a visual fetal 
monitoring tool, ultrasound imaging technology is 
also used to obtain images of the internal structure 
of the heart (as in echocardiography) and arterial 
and venous blood flow (as in color Doppler ultra- 
sound).—DPM 


COMPUTER GRAPHICS WORLD 


SEPTEMBER 1992 


killer in the US. 

While conventional MR is par- 
ticularly useful for imaging soft 
tissue, the heart—despite its soft- 
tissue composure—is a challenge 
to effective MR imaging. This is a 
consequence of the muscle’s con- 
stant motion and the fact that con- 
ventional MR is not fast enough to 
capture image information at any 
one juncture in the blood-pumping 
cycle. Because the raw data inev- 
itably represents signals collected 
at different phases of the heart’s 
movement, computer registration 
of structural landmarks produces a 
distorted picture. 

Until recently, the primary 
method for reducing the motion ar- 
tifacts in MR cardiac imaging has 
been ECG (electrocardiogram) 
triggering, which involves waiting, 
based on ECG signals, until the 
heart returns to approximately the 
same position in its cycle (before it 
contracts, for instance). The collec- 
tion of a sufficient number of sig- 
nals to create a 3D image in this 
manner is very time-consuming, 
and the resultant image can mis- 
represent the phases of the heart, 
because the heart is not in exactly 
the same place from one beat to 
the next, says Dr. Justin Pearl- 
man, director of MRI Technology 
and Computing at Boston’s Beth 
Israel Hospital. 

A new technique, a manifesta- 
tion of traditional MR technology 
called ultrafast magnetic reso- 
nance, breaks down the time barri- 
er and, in fact, could obviate ECG 
triggering at facilities equipped 
with ultrafast MR machines. 

Ultrafast MR has the ability to 
acquire volume data in a single 
heart beat, a crucial factor in bring- 
ing the heart into focus. Improve- 
ments in the rate of signal recall al- 
low these machines to collect 
enough information all at once to 
produce clear images of the heart at 
rates up to 20 images per second. 

Using ultrafast MR technology, 
Pearlman has developed a tech- 
nique called motion tracking, 
which facilitates image plane 
changes respective to the motions 
of the heart. “If someone had a 
heart attack that damaged half- 
way down the heart muscle, you’d 
like to watch the heart halfway 
down to see what happens there.” 
But, he says, because conventional 
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Data courtesy of Dr. Justin Pearlman, Beth Israel Hospital, Boston 


An infant’s severely deformed head was visualized for surgical planning purposes 
using CT data and VoxelView volume rendering software by Washington University 
radiologist Dr. Michael Vannier. 


sectioned healthy and diseased arteries 
depict MR images before and after the 
application of a custom redistribution 
algorithm. (Data courtesy of Dr. Justin 
Pearlman, Beth Israel Hospital, Boston.) 


MR and even ultrafast MR (with- 
out software enhancement) pro- 
vide fixed-plane perspectives, the 
images produced via these meth- 
ods do not reflect the heart’s con- 
tracting and tilting. “The idea of 
motion-tracked imaging,” notes 
Pearlman, “is that you can watch a 
specific part and move with it. So, 
you can watch what happens to the 
heart at mid-level, and that’s 
much better.” 

By combining motion tracking 
with the real-time equipment, says 
Pearlman, “We can move the slices 
with the beating heart, so we can 
watch what happens, as it hap- 
pens, to a particular portion of the 
heart.” For example, Pearlman 
adds, “Normal heart muscle is sup- 
posed to thicken, then get shorter 
to pump the blood out. If you have 
damage, it might fail to do this. 
With motion tracking, you can 
measure in exactly what way it 
fails. Previously, although people 
estimated at those numbers, it 
wasn’t accurate, because they were 
looking at different parts at differ- 
ent times.” 

Another new, potentially life- 
saving application of MR technol- 
ogy is magnetic resonance angiog- 
raphy (MRA). This non-invasive 
technique—made possible by a 
software enhancement to conven- 
tional MR equipment—scans coro- 
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nary and cerebral blood vessels to 
look for blockages and/or malfor- 
mations that cause diseases of the 
brain and heart. 

The traditional method for vas- 
cular exploration is X-ray angiog- 
raphy, a radiographic technique 
involving the introduction of a con- 
trast dye into a patient’s arteries 
and the use of a long, fine catheter 
that is passed, under X-ray control, 
through a peripheral blood vessel 
into the chambers of the heart or 
brain. Still the leading method for 
looking at coronary arteries, X- 
rays have the advantage over MR 
in that they are of much higher 
frequency and, if the dye provides 
the proper contrast, can create a 
much sharper picture. The inher- 
ent problems with X-ray angiogra- 
phy, however, include the associat- 
ed pain, the exposure to radiation, 
the possibility of the catheter caus- 
ing an occlusion by dislodging ex- 
cess arterial plaque, and 
possible iodine dye-relat- 
ed kidney dysfunction— 
risks not associated with 
its non-invasive, radia- 
tion-free MR counter- 
part. 

An MRA system from 
Philips Medical Systems 
(Shelton, CT) is currently 
being tested at Emory 
University in Atlanta, 
where doctors used it to 
diagnose a life-threaten- 
ing aneurysm in an 18-year-old 
boy during a routine, pre-college 
physical. “The use of cardiac cathe- 
terization on the 18-year-old boy 
could have been much riskier,” 
says pediatric oncologist Dr. James 
Parks. “The insertion of the cathe- 
ter could have ruptured the aneu- 
rysm.” The MR technique is also 
considered more appropriate for di- 
agnosing congenital heart prob- 
lems in infants, as opposed to ex- 
posing the newborns to the poten- 
tial dangers associated with intro- 
ducing a catheter and dye into 
their small vessels. 

In addition to magnetic reso- 
nance, recent developments in 
computed tomography are generat- 
ing much interest in the medical 
imaging community as well. 

Conventional CT scanning is 
useful in its ability to discriminate 
density differences, but, according 
to Dr. Michael Vannier of Wash- 
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Fetuses as young as 11 weeks old have been reconstructed on 
the computer by Dr. Ken Watkin of Quebec’s Royal Victoria 

Hospital by applying custom and commercial software techniques 
to conventional ultrasound. 


ington University in St. Louis, “It 
has always been a problem trying 
to get 3D images with CT. Take 
the chest, for instance. Because of 
breathing, images are out of regis- 
tration. Also, the series may take 
45 minutes, so the patient has a lot 
of time to move.” 

Recent advances in CT, how- 
ever, have geared the technology 
for the direct, real-time acquisition 
of 3D data and, consequently, the 
provision of much better interslice 
resolution. (Vendors, including 
Siemens and GE, claim an image 
resolution well less than one milli- 
meter, which would provide ex- 
tremely fine detail.) 

According to Vannier, a refine- 
ment in the mechanical configura- 
tion of CT equipment accounts for 
the new scanners’ (called spiral CT 
scanners) enhanced speed. Previ- 
ously, says Vannier, “CT scanners 
relied on an X-ray tube connected 
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to the machine’s power unit by a 
cable that rewound after each 
slice.” The spiral scanners use a 
slip ring, allowing the X-ray 
source to rotate continuously and 
capture one image per second. 
“You can get an entire set in 20 to 
30 seconds,” adds Vannier. “Pa- 
tients can hold their breath that 
long, so there will be no move- 
ment.” 

Although CT is particularly use- 
ful in imaging bone because of the 
high contrast it provides, it is also 
used to image soft tissue. The 
heart, however, has eluded the 
erasp of conventional CT, again 
because the technology is too slow 
to capture the active muscle. Spi- 
ral CT devices, on the other hand, 
move fast enough to avoid motion 
artifacts in a single cross-sectional 
image. If properly timed, a series 
of parallel cross-sectional images 
can be acquired at the same point 
in the heart cycle to cre- 
ate a volume image set of 
all or part of the heart at 
a given point in the cycle. 
As with all X-ray proce- 
dures, however, a major 
drawback to ultrafast CT 
is the requisite exposure 
to radiation. 

Innovations in data ac- 
quisition methods and 
image processing and dis- 
play have also had a sig- 
nificant impact on the 
application of ultrasonography in 
medicine. 

Although it is valued as a real- 
time, non-invasive, risk-free mo- 
dality, conventional ultrasound 
imaging has been unable to shirk 
its reputation for noisy images, 
poor lateral resolution, and 
“blacked-out” regions at air/tissue 
and bone/tissue interfaces (because 
the sonar signal is not capable of 
going through bone or air). 

However, according to Dr. Barry 
Goldberg, director of the Division 
of Ultrasound at Thomas Jefferson 
University Hospital in Philadel- 
phia, the persistent stigma in- 
creasingly is becoming less appro- 
priate. “Ultrasound really has ad- 
vanced in the last decade to the 
point where it rivals other modal- 
ities in many areas.” 

The Thomas Jefferson Universi- 
ty Hospital is one of two US test 
sites for the world’s first 3D ultra- 
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INTRODUCING THE First 
GRAPHICS TOOLKIT FoR THE 


X ENVIRONMENT 
Pa | g> 4 TOOLMASTER 


Until now, X-based programmers have faced a choice 
when it comes to developing applications for gaining 
insight into experimental and simulated data. You could 
either invest the man-years needed to develop and 
maintain software that implements a variety of 
visualization techniques. Or you could allow technical 
data to remain just that. Data. 

But now there’s a better way. Because now there’s 
agX/Toolmaster™ , the first visual techniques graphics 
toolkit designed for integration with the X and 
OSF/Motif™ environments, compatible with hardware 
platforms ranging from supercomputers to 
workstations. 

agX/Toolmaster includes 12 visualization- 
specific libraries with high-level single 
function calls that will drastically reduce 
application development and maintenance 
time. Take your numeric research data, 
bring it to life on the screen and 
communicate it through presentation- 


quality, scalable color hard copy in the form of 2D 

and 3D charts and images; 2D, 3D and 4D contours: 

grid and block diagrams, among others. Select from 
agX/Toolmaster's comprehensive axes, legends, and 
font systems, and your research data is ready to be 
presented at corporate management level. And you 
can add additional life by using 2 optional industry- 
specific libraries for seismic display and volume 
rendering. 

since agX/Toolmaster is fully PostScript®- and 

CGM-compatible, you can generate pictures on 

more than 100 different devices with easy data 

transfer between applications. 

SO if you've ever wished for a better, faster 
way to express technical data, the wait is 
over. Just call UNIRAS at 1-800-728-1600 

or call our European headquarters in 
Denmark at +45 31 67 22 88 for more 
information or to receive a demonstration kit. 

Or just circle the reply card. 


UNIRAS 


UNIRAS is a leading graphics application software vendor with sales offices in the U. K., Germany, France, Italy and Japan. 
©1991 UNIRAS, Inc. UNIRAS is a registered trademark and agX/Toolmaster is a trademark of UNIRAS. All other trademarks acknowledged. 
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sound machine, devel- 
oped by Cone Instru- 
ments (Solon, OH). Still 
pending FDA approval, 
3D ultrasound offers the 
hope that, according to 
Goldberg, “We will be 
better able to evaluate 
tissue volumes of organs 
and masses—to detect, 
for instance, congenital 
abnormalities at an earli- 
er stage in fetal develop- 
ment.” However, Gold- 
berg adds, “At this point, 
the efficacy of 3D ultra- 
sound hasn’t been prov- 
en. Certainly [the presen- 
tation of volumes] in oth- 
er areas, such as CT, is 
far more advanced. This 
is because of the com- 
plexity of doing 3D with 
ultrasound. The beam is 
much more complex.” 

Also, while 3D ultra- 
sound ostensibly provides 
a better medium than 2D 
systems for more accu- 
rately pinpointing lesions and 
gaining additional viewing per- 
spectives, it does not provide the 
benefits of real-time imaging. 
“(The images] do require computer 
manipulation, so it isn’t instanta- 
neous. There’s more time involved 
than with standard 2D,” says 
Goldberg. 

According to Jay Cone, presi- 
dent of Cone Instruments, his com- 
pany’s custom, integrated 3D ul- 
trasound unit allows users to ac- 
quire a block of data for interroga- 
tion “with one sweep of the trans- 
ducer [the sweep takes about five 
seconds]. The block can be sliced 
through in three directions, to 
view planes that are inaccessible 
through traditional ultrasound 
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Thermographic imaging can detect diseased nerve 
at top left shows a cervical radiculopathy, while the top right image depicts a lumbar 

radiculopathy. The bottom image demonstrates the multitasking capabilities of a Thermal 
Image Processing system from Bales Scientific. 


systems.” And, while Cone ac- 
knowledges that MR and CT tech- 
niques often provide better resolu- 
tion, “There are instances where 
ultrasound is as revealing, and it’s 
less expensive.” 

Another benefit to ultrasound in 
general is that the technology is 
already widely disseminated—a 
very important factor in this era of 
cost containment in health care. 
According to Vincent Argiro, presi- 
dent of Vital Images (Fairfield, 
IA), developers of volume render- 
ing software for scientific and med- 
ical applications, “There are more 
ultrasound machines in clinical 
use than all other modalities com- 
bined because the technology is be- 
ing used in a much wider variety 


roots, called radiculopathies. The image 
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of situations. It’s not just used for 
monitoring pregnancy. Cardiac 
uses have become its largest appli- 
cation. Also, it has become one of 
the preferred techniques for detect- 
ing certain kinds of cancer.” Argiro 
adds, “The pictures don’t make 
magazine covers, but they can be 
very useful to physicians at this 
point.” 


The Volume Rendering Option 
Wide dissemination is a factor 
relevant to conventional, not 3D, 
ultrasound; therefore, that benefit 
is not really applicable to the Cone 
3D system, which is a separate, 
stand-alone unit. Another option, 
however, for capturing volume im- 
ages via ultrasound is volume ren- 
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dering based on the collection and 
reconstruction of highly specific 
2D images. For example, at the 
Royal Victoria Hospital in Quebec, 
Dr. Ken Watkin is doing just that 
using conventional ultrasound tech- 
nology in conjunction with propri- 
etary data acquisition hardware 
and preprocessing techniques, as 
well as Vital Images’ VoxelView 
volume rendering software. 

Currently, the research efforts of 
Watkin and his colleagues are fo- 
cused on in-utero fetal reconstruc- 
tions. 

“The youngest fetus that we’ve 
been able to reconstruct is 11 
weeks—about five centimeters 
long. And we've done things such 
as look at the kidneys and cortex of 
fetuses at about 32 to 36 weeks 
along,” says Watkin, adding, 
“Even current 3D hardware tech- 
nology can’t manage the range of 
sizes that we've been able to.” 


Watkin attributes their success 
to the proprietary image-enhance- 
ment and other preprocessing soft- 
ware they’ve developed. “Ultra- 
sound is still a noisy medium and 
its resolution is poor compared to 
CT and MRI. We use our software 
preprocessing techniques to turn 
what looks like a fuzzy signal into 
a clean signal.” 

What if what looks like an arti- 
fact of a fuzzy signal is actually a 
subtle anatomical aberration? 
“That’s what our research is all 
about—looking at the techniques 
that we develop and verifying 
their accuracy in a medical envi- 
ronment,” says Watkin, “which is 
why we're working in an obstetrics 
department that delivers 4000 to 
5000 babies per year.” 

Following data acquisition and 
preprocessing, Watkin uses Voxel- 
View, running on both IBM (White 
Plains, NY) RS/6000 and Silicon 


X- Ray Vision 


Graphics (Mountain View, CA) In- 
digo machines, for image recon- 
struction and display. 


Presenting Function Visually 

Traditionally, medical imaging 
has been the province of proce- 
dures capable of displaying ana- 
tomic structure. Increasingly, how- 
ever, the territory is expanding to 
include the visual presentation of 
function as well. 

For example, among the most 
promising of the recent innova- 
tions is a technique called magnet- 
ic source imaging (MSI), a non-in- 
vasive, functional imaging proce- 
dure that records naturally occur- 
ring changes in the body’s magnet- 
ic fields using a machine called a 
biomagnetometer. The promise of 
the magnetic source imaging tech- 
nique lies in its ability to localize 
specific regions of electrical dys- 
function that are not identifiable 
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at os not be wha N shel prize winner Wil 
1elm Roentgen foresaw when he discovered the 
ray in 1895, but fluoroscopy—the imaging 
— technology spawned from his discovery —has fi- 
nally gone digital. 
_ Digital video fluoroscopy—the automated re- 
_ placement to the conventional screen film cassette 
and photospot procedures used in traditional fluo- 
- roscopy—is to X-ray imaging what the Xerox copy 
_ machine was to carbon paper, according to Brad 
- Smith of S & S Inficon (Liverpool, NY), makers of 
/ _ fluoroscopic imaging devices. “Both methods 
work,” he says, “but one is obviously faster, better.” 
Unlike traditional X-ray imaging, which in- 
_ volves sending X-rays through patients onto film, 
digital fluoroscopic images are acquired (without 
| ever going to film) from a computer-based X-ray 
- intensifier video system via a pulsed progressive 

eadout (PPR) TV camera and displayed ona high- 
resolution monitor. — 

ust imagine how pote cranks have 

he ped so many other fields and apply that to medi- 
| eine,” says Smith. “Doctors can now enhance im- 
ages; they can enhance edges for better viewing 
liag . They can manage files a lot better. 
can create cine loops—like little movies. =, 
can go to film if they want.” 
. e latter capability—choosing whether or not 
— to goto film—is acca rahe oo. Where- 


gets what ee or he ernie oe oe 
S doctors to p print only those shots 


- “This has cut film | py i into the Jalon arena. ok | _ 
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costs and processing times in a half in some pieces? 
Smith comments. 

Speed and efficiency are also factors associated 
with digital fluoroscopy, engendering patient ap- 
preciation of the technology. “Imagine you’re on 


the X-ray table, being X-rayed,” Smith hypothe- 


sizes. “While you're still on the table, the film has 


to be processed and checked by the radiolo rist to 


make sure there’s no need for a retake. It could 
take forever.” Thanks to automation, the image 
can be acquired and viewed immediately ona — 
resolution monitor. | 

Regarding efficiency, says Robert L. Longley, ad- 


ministrative director of Medical Imaging at the — 


Crouse Irving Memorial Hospital in Syracuse, New 


York, “With mechanical equipment, if the film 


jams you lose the images and they have to be re- 


shot. This is not pleasant for patients on two levels. 


First, no one wants more radiation exposure t. 
1s absolutely necessary.” Second, Longley 


ues, “It adds time and contributes to aggravation. 


A patient undergoing a barium enema test will not 


be pleased. ” On the other hand, a film jam presents 
only a minor inconvenience when going to hard 


copy from digital data. “With digital, you can 
create the image from the original information 


According to Longley, the X-ray staff at the | | 


Crouse Irving took to the fluoroscopic imaging cor 
puter “right away,” attributing their immediate 
ceptance to the equipment’s easy learning curve 
the morale-boosting effect it had | on staff who 
watched high-tech devices infiltrate r al 
imaging. Says Longley: “This ee brought f fl 
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A Different Dimension 


r. Justin Pearlman, director of MRI Technology 
- and Computing at Boston’s Beth Israel Hospi- 
tal, is bucking the medical imaging trend. 

While 3D visualization seems to be all the rage 
these days, Pearlman has developed a super-fast, 
1D magnetic resonance (MR) imaging technique 
that is more efficient and informative in some in- 
stances than traditional 2D and 3D imaging. 

Describing the data acquisition methods of one- 
dimensional MR imaging to be “like shining a la- 
ser at something and looking along the beam to 
make observations,” Pearlman asserts that, “At a 
resolution of less than one millimeter, with a centi- 
meter-wide beam, we can make velocity and posi- 
tion measurements in real time,” and the resulting 
data on the speed and movement of blood provides 
important information in the diagnosis and moni- 
toring of myriad vascular conditions. Pearlman lik- 
ens the technology to that of a radar detector. 
“With a radar detector, they point a radar gun and 


speed. Well, we can do that with MR now.” 

If there’s valve disease, for example, “The blood 
has to go much faster to get through the tight 
space, so you can measure that. If there’s a valve 
leak, the blood will move backward, and you can 
measure that. If there’s a hole in the heart, the 
blood will be moving in a direction that it shouldn’t; 
you can measure that. And, at lower velocities, you 
can measure the movement of the heart.” 

Used on standard MR machines, Pearlman’s one- 
dimensional imaging technique can capture 60 
frames per second, which is about three times the 
rate of even the new ultrafast systems, he says. 

The chief implications of one-dimensional MR, 
says Pearlman, “are the ability to be more accurate 
in position and velocity measurements and to be 
able to adjust the view interactively and use it as 
an exploring tool—aligned and sensitized optimal- 
ly for your measurements.” —DPM 


through traditional imaging meth- 
ods. Various conditions, such as 
brain tumors, strokes, ischemic at- 
tacks (warning episodes of stroke), 
and epilepsy, cause electrical 
changes in the brain’s circuitry. 

A limited number of biomagne- 
tometers are currently installed in 
test sites worldwide (the technol- 
ogy is still pending FDA approval 
in the United States). One North 
American installation is the Hos- 
pital for Sick Children in Toronto, 
where radiologist Dr. Derek Har- 
wood-Nash describes the use of a 
37-channel biomagnetometer from 
San Diego-based Biomagnetic 
Technologies Inc.—currently the 
leaders in the MSI field—as being 
twofold: to isolate epileptic foci (the 
precise points from which epileptic 
seizures are generated) and to map 
areas of cortical function, such as 
sight and hearing, in relation to 
diseased areas as a means for guid- 
ing surgeons away from these re- 
gions during brain surgery. 

Traditionally, doctors have used 
a technique called electroenceph- 
alography (EEG) to map the elec- 
trical activity of the brain. This 
technique records the electrical 
currents in the brain using elec- 
trodes attached to the patient’s 
head. According to Harwood-Nash, 
the information obtained via the 
electroencephalography technique 
is insufficient because it does not 
provide the requisite spatial reso- 
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lution for precisely localizing the 
source of an electrical abnormali- 
ty. This is because the electric field 
becomes distorted when passing 
through layers of tissue and bone. 
The magnetic field, on the other 
hand, passes through tissue and 
bone undistorted. 


EEG vs. MSI 


“EEG is very good at detecting 
that there’s something wrong—the 
rough area—but it’s not good at 
pinpointing the abnormality. It 
tells you where the ripples in the 
water are. MSI shows you where 
the stone hit the water,” Harwood- 
Nash explains. Often, EEGs are 
useful as a preliminary imaging 
device in conjunction with MR or 
CT scanning. If an electrical prob- 
lem is discovered via EEG, a fol- 
low-up MR scan might then identi- 
fy the troublesome spot in that re- 
gion. This is only helpful, however, 
if a structural problem, such as a 
tumor, is causing the electrical ab- 
normality. If the abnormality is 
not due to a structural problem the 
EEG data is of limited utility. 

Magnetic source imaging, on the 
other hand, “can pinpoint exactly 
where these abnormal neurons are 
flying off,” says Harwood-Nash, re- 
gardless of whether a structural 
defect is the precipitant. At the 
other extreme, he continues, 
“Where you might have a marked- 
ly abnormal hemisphere and it’s 


giving seizure, an EEG will tell 
you that it’s coming from some- 
where in that hemisphere, but you 
don’t know from which structural 
abnormality. Magnetic source im- 
aging differentiates.” 

Image definition with MSI is a 
function of the number of detec- 
tors, or channels, in the biomagne- 
tometer—the more channels there 
are, the better defined the image 
will be. However, as the number of 
channels increases, so do the com- 
plexity and price of what is already 
a very expensive technology. 
“Right now, the cost is in the mil- 
lions, which of course is an obsta- 
cle,” says Harwood-Nash, “but the 
cost will come down with time, as 
it has done with everything else. 
For instance, CT scanners started 
off at $2 million, now you can get a 
good one for $800,000.” The high 
price of this technology should not 
serve as a barrier, he continues, 
considering the technology’s clini- 
cal worth. “If it’s determined that 
there is such a medical use—and I 
think there is—an option is to 
place one MSI machine in every 
major university center and let all 
the Mohammeds come to the 
mountains,” he comments. 

In addition to the aforemen- 
tioned applications, MSI has po- 
tential applications in the diagno- 
sis of a number of other conditions, 
including multiple sclerosis, mus- 
cular dystrophy, cerebral palsy, 
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The Link 
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Medical 
Imaging 
Systems 
and 


e Real time full motion 
video 


e Adjustment-free auto- 
locking to any signal 
from 15-90 kHz 


e Flicker-free output 
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HIV dementia, and schizophrenia. 
Also, Harwood-Nash suggests that 
the Bundle of His in the heart (a 
band of muscle fibers that act as 
an electrical circuit) offers fertile 
research ground for the technol- 


ogy. 

“You have to be able to quantify 
things before you can understand 
how to treat them,” concludes Har- 
wood-Nash, “and [magnetic source 
imaging technology] is beginning 
to quantify them.” 


Musculoskeletal Monitoring 

Another relatively recent inno- 
vation in real-time functional im- 
aging—one that is fundamentally 
different from those considered so 
far—is thermographic imaging, 
which relies on a highly sensitive 
camera to detect infrared radiation 
emitted through the skin. As op- 
posed to providing insight into in- 
ternal anatomy or physiology, 
thermographic imaging monitors 
musculoskeletal function. It is 
used to assess the sympathetic ner- 
vous system, which controls the 
blood flow to muscles and is the 
temperature control mechanism 
for the body. 

The body’s temperature shift 
patterns are controlled under two 
separate mechanisms, one that 
represents each half of the body. 
Under normal conditions, the heat- 
emission patterns of both sides is 
symmetrical. Disruptions to the 
color symmetry representing tem- 
perature gradients on the high-res- 
olution thermographic display in- 
dicate the presence of musculoskel- 
etal disturbances. 

For example, says Maurice 
Bales, president of Bales Scientific, 
Walnut Creek, California-based 
developers of infrared imaging sys- 
tems, “If someone has a nerve 
problem, where pressure’s on a 
nerve or the nerve is not working 
properly, as in a reflex dystrophy, 
then you'll see the differences in 
temperature corresponding to the 
problem. 

“[Thermographic imaging] is an 
extremely sensitive test,” adds 
Bales. “Our imager can distin- 
guish differences to 100 of a degree. 
If someone has a musculoskeletal 
problem and it doesn’t show up on 
thermography, chances are it 
won't show up on anything else,” 
he says. 
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Bales notes that, “Most of our 
high-resolution medical imagers 
are sold to hospitals for use in pain 
clinics to assess the sympathetic 
nervous system. It’s a straightfor- 
ward test for people with chronic 
pain; you’re not touching them or 
X-raying them, no ionizing radia- 
tion or anything.” 


Making a Choice 

There is no one device or proce- 
dure that encompasses all of the 
capabilities provided by the broad 
spectrum of medical imaging 
equipment currently available. 
Some technologies are more appro- 
priate than others, depending upon 
the imaging goal of individual 
studies. Considerations in deter- 
mining the procedure best-suited 
to each purpose include whether 
the objective is to image structure 
or function, organs that are static 
or dynamic, or soft tissue or bone. 
Speed, image resolution, and rela- 
tive cost and accessibility are also 
factors. 

In addition, a variety of custom 
and commercial software and 
hardware products perpetuate the 
metamorphic environment in med- 
ical imaging—stimulated by the 
evolutionary nature of data acqui- 
sition modalities—by providing 
myriad visualization capabilities, 
such as three-dimensional recon- 
struction, multiplanar reformat- 
ting, rotation, translucency, and 
cutting planes and wedges. These, 
along with such image processing 
functions as image sharpening, 
contrast enhancement, noise re- 
duction, and edge/boundary detec- 
tion, contribute to medical imag- 
ing’s expanding perspective into 
the morphological, developmental, 
and physiological mysteries of hu- 
man life. 

In light of the wide range of 
available options on both the data 
acquisition and image presenta- 
tion levels, “One has to ask two 
questions of everything,” stresses 
Dr. Harwood-Nash of Toronto’s 
Hospital for Sick Children. “Does 
it do something that nothing else 
can do, and does it add something 
that significantly alters or assists 
the therapy?” To justify the tech- 
nology and its application, says 
Harwood-Nash, “One must defini- 
tively answer ‘yes.’ ” CGW 
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Creative 


illu rator Mike Mott 
ed at Intergraph Corp. 

untsville, AL) just two 

irs ago to create presentation 
yhics for the company, he had 

no computer graphics experience at 

all. The imaginative quality of these 

images, however, makes it clear 

hat Mott’s artistic impulses have 

ot been hampered by the new 

medium. And because these images 

_are a far cry from typical corporate 

resentation graphics, it is also 

a that Mott has made the time 


cad indulge his interest in fan- 
asy (he is a member of the Associa- 
on of Science Fiction and Fantasy 
Artists). The works on these pages 
rely heavily on DP/Studio high-res- 
tion color image and page cre- 
on software running on 
Intergraph 3000 and 6000 Series 
workstations; Mott has also made 
_ limited use of the company’s Mod- 

elview rendering and animation 
package. Mott likens the computer 
privilege that he enjoys at work to 
__ the sponsorship that artists 

_ obtained in earlier centuries. 
| Artists once survived because of 

the Church and the support of pow- 

_ erful families,” he says, “and nowa- 
_ days, they often survive because of 

_ corporations, since the push right 
| now tor computer graphics is pri- 
_ marily coming from them.” 
—Gary Pfitzer 


low sky, gaping b ue ruins, 
and solitary figure with out- 


Stretched arms in “Mourning 


Mists’ is intended to conjure 
up the idea of the end, or 
devolution, of a whole race— 
a common theme in science 
fiction and fantasy, according 
to Mott. “Once there was a 
mighty culture here,’ he 
adds, “and this figure repre- 
sents the final stage of degen- 
eration.” 


£6 

What would happen if 
Africa’s Rift Valley split 
apart?’ asks Mott. This fanci- 
ful notion launched the artist 
on “Whalephant Sea,’’ in 
which dramatic geological 
changes cause elephants to 
evolve into whalelike crea- 
tures. Statues reminiscent of 
Easter Island add to the sense 
of cataclysm. 
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Pool of Time)’ draws its 
ration from the Greek mytho- 
is both wonderful and terr 
tion of the awesome but | 
relentless nature of time,” 
designed rock arrangement 
For “Born of Sky and Ocean,” 
Mott relied uponfreehand ~ 
drawing to a greater degree 
than usual. “The pink color is 
meant to re-create the idea of 
dawn,’ Mott states. 


says Mott, who, 
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Mott ctaims that the flying 
creature represented in “Pter- 
anodawn”’ is an actual prehis- 
toric bird, “Quetzalcoatlus 
Northropi.”’ But, he admits, “1 
may have taken some liberties 
with the tail and the color.”’ 


Betore “Prometheus XIl’’ 

was scanned into the DP/ 
Studio system for extensive 
work, it existed as an acrylic 
painting. “Nearly every area of 
the original has been altered 
in DP/Studio, however,” 

says Mott. 
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5 : 
ve always had a fascina- 
tion for dragons and mythical 
_ creatures—and trolls,’ says 
- Mott. The green “trolls’’ inthe © 
lower left corner of Mott’s 
“Gate of the Wind Dragon’ 
were scanned in to the image 
from photographs of sculp- 
tures that Mott himself 
created. 


Wiott’s creative talents were 
recently applied to the task of 
_ producing an intriguing pack- 

age design for Plateau, a 
strategy board game from 
Magnolia Game Co. (Madison, 
AL that combines elements of 
chess and poker. 
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APPLICATIONS 


Shades of Magic 


Artists employ graphics tricks and techniques 
to create cover image of book for graphics programmers 


t is by no means inappropriate that 
the cover image for the book 


Graphic Gems III, a col- 
lection of tricks and tech- 
niques for graphics pro- 
grammers, was itself creat- 
ed with a collection of 
graphics tricks and tech- 
niques. Third in the popu- 
lar series of books started 
by editor Andrew Glassner 
in 1990, the latest, an 800- 
page edition created under 
the auspices of David Kirk, 
was published in July by 
Academic Press (Boston). 

This year, Pixar (Rich- 
mond, CA), which was 
invited to create the image, 
contracted with The Valis 
Group (Richmond, CA), 
graphic artists who special- 
ize in working with Pixar’s 
Renderman. The steamy 
jungle scene created for 
the cover builds on the 
“gems” theme used for cov- 
ers of previous editions. 

The image is, in fact, 
filled with several brilliant, 
sparkling gems. They’re on 
the pebble-strewn ground 
in the foreground, on top of 
what appears to be an 
ancient stone well, in a 
bronze dish. A plume of 
reddish-orange smoke 
rises from inside the well. 
Banana leaves dappled with 
light frame the well, and 
the dappled light spills onto 
the pebbled ground. It’s a 


Barbara Robertson is West 
Coast senior editor of Comput- 
er Graphics World. 
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By Barbara Robertson 


MBS: 


The application of sophisticated shaders to an image of only flat- 
shaded geometry (top) creates a “gem” of a cover (bottom). 
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magical scene. You can almost imag- 
ine Indiana Jones pushing aside the 


vines and striding out of 
the misty background into 
the center of the image 
where the treasure, not 
seen by human eyes for 
hundreds of years, awaits 
him. 

Although the image was 
designed as a 2D illustra- 
tion, The Valis Group creat- 
ed the entire image—even 
the smoke—with tools and 
techniques usually associat- 
ed with 3D modeling; the 
artists didn’t use any paint- 
ing, illustration, or drawing 
programs. A second bit of 
magic: Only a few actual 
3D models were needed to 
create the complex detail, 
and those models were 
very simple. In fact, the 
geometry for the entire 
image can be stored in a 
tiny, 200K file. 

The sleight of hand that 
produced the pebbles on 
the ground, the carving in 
the stone monument, the 
ragged edges on the 
banana leaves, the smoke, 
the dappling light, and the 
steamy atmosphere was 
accomplished with render- 
ing techniques that dramat- 
ically change the appear- 
ance of simple polygons 
and planes. 

With Pixar’s Renderman 
Shading Language, pro- 
grammers can write cus- 
tom shaders that change, 
for example, a polygon’s 
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surface into wood shingles, or hewn 
stone, or polished metal. The Valis 
Group has taken advantage of this 
tool by creating custom shaders for 
its graphic arts projects, and by mar- 
keting libraries of shaders called 
“Looks” as well as 3D objects that 
work with the Renderman Interface. 

The well, for example, is a simple 
cylinder. Applying the “Hewn Stone 
Masonry” shader from Valis’ Volume 
3 turns the cylinder into a structure 
that looks as if it’s made of roughly 
cut stone blocks. Similarly, the jungle 
floor is a flat, horizontal plane until it’s 
shaded with “Stone Aggregate,” also 
from Volume 3. Both “Hewn Stone 
Masonry” and “Stone Aggregate” are 
“displacement” shaders that trans- 
form surfaces by moving surface 
geometry to add dimension and 
detail. “Stone Aggregate” created all 
the pebbles in the image. 

“We just couldn’t have modeled the 
scene rock by rock,” states Mitch 
Pator, a senior partner at Valis who 
worked with fellow senior partner Bill 
Kolomyjec to create the image. 
Kolomyjec primarily worked on build- 
ing and positioning the models, and 
applying Valis’ shaders. Pator created 
custom shaders used to create the 
steamy atmosphere, the dappling 
light, the plume of smoke, and other 
effects. “We wanted to see how many 
cool effects we could get in one 
image,” Pator explains. 

The latter effect, the smoke rising 
from the center of the well, was creat- 
ed with one “patch,” that is, one rec- 
tangle, with one of Pator’s custom 
shaders applied to it. In this case, the 
flat piece of geometry was created by 
Kolomyjec by writing a “RIB” (Ren- 
derman Interface Bytestream) file 
that described the simple plane. The 
file, which consists of easily edited 
ASCII text, lists the coordinates of the 
plane so the shader knows where to 
land in the picture. 

In addition to creating surfaces of 
quadric primitives and bicubic patch- 
es by writing RIB files, Kolomyjec 
also used 3D models created with 
VIDI (La Puente, CA) software, solids 
imported from Valis’ “Prime RIB” 
library, and geometry supplied by 
Pixar’s animation group. Once he had 
defined or selected the bare-bones 
objects for the picture, Kolomyjec 
moved the objects into Pixar’s Show- 
place software (which runs on Macin- 
tosh computers) to create the final 
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image. With Showplace, Kolomyjec 
could arrange and rearrange the 
objects in the scene, apply shaders, 
set the “camera” (the viewpoint), 
position the standard light sources, 
and select colors for the lights. In all, 
the image includes 17 lights—stan- 
dard “point” lights such as those used 
for the gems, as well as custom lights 
created by Pator. 


Putting the Pieces Together 

For example, to create the gems, 
Kolomyjec started with data from pre- 
vious “Graphic Gems” cover images 
which he hand-edited into RIB files, 
then added Platonic solids from Valis’ 
“Prime RIB” collection of objects. To 
give the gems brilliance, he used 
Showplace to position a point light 
inside, chose a color for the light that 
matched the color of the gem, and 
applied a transparent shader from the 
Valis library to the gem. The addition- 
al sparkle given off by the gems was 
added later by Pixar programmers 
who are developing techniques for a 
future, more advanced version of 
Renderman. 

To create the dappled light that 
falls everywhere in the image, howev- 
er, Kolomyjec needed a custom light 
source. “As with everything in Ren- 
derman, light sources are just 
shaders themselves,” says Pator. 
“There’s a whole language available 
to describe what a light source does.” 
Pator describes the shader he creat- 
ed as “a distant light [all the light rays 
go to one place] with a leaf, canopy, 


In Plane Sight 


By Diana Phillips Mahoney 


refuse to fly until they start making 
airplanes out of the same stuff they 
use to make those black boxes,” 
joked a comedian about the seeming- 
ly indestructible flight recorders that 
get so much attention at the time of 
an airplane crash. 
Often, the information captured by 
the recorders provides the only 
objective clues to just what went 
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and noisy mask in front.” It makes 
the light look as if it were filtered 
through a canopy of trees somewhere 
above the image. 

Custom shaders were also used for 
the steamy atmosphere and the 
banana leaves. Pator created the 
atmosphere with a “volume” shader 
that, he describes, “essentially oper- 
ates on the distance between the cam- 
era and a surface.” By blurring the 
background with this shader, 
Kolomyjec added the illusion of depth 
to the image—as if the wall in the 
background were so far away it has 
become indistinct. 

To make the banana leaves look 
more realistic, Pator created shaders 
that punch holes into and rip the 
edges of flat pieces of geometry. 

The team composed the image at 
450-by-600 resolution using Show- 
place on a Macintosh IIfx, and ren- 
dered test images over a network of 
Unix machines and personal comput- 
ers via Pixar’s NetRenderman. “We 
probably did 100 renderings,” says 
Pator, during the three-week period 
of time it took to create the image. 

Once complete, the final image was 
rendered at 2250-by-3000 resolution 
using a 486 PC/DOS machine with 
RenderPak and a Horizon860 card 
from Truevision (Indianapolis). 

With this image, The Valis Group 
has shown that in artists’ hands, ren- 
dering tools can be pushed far 
beyond what most people imagine 
they can do. Images such as this will 
eventually help people realize they 
can use the techniques to add more 
magic than, for example, a brick tex- 
ture to a wall, a wood grain to a cabi- 
net, or a metallic finish on a car. CGW 


wrong. Until the contents are deci- 
phered, official investigators, as well 
as news reporters hungry for a 
scoop, are stymied in their efforts to 
acquire insight into the event, with 
initial reports based only on hearsay. 
In an effort to get the most from 
the recorded information in the 
shortest amount of time, officials at 
the Flight Research Laboratory of the 
National Research Council (NRC) of 
Canada’s Institute for Aerospace 
Research ([AR) have begun looking 
at the raw data collected by the 
recorders through computer graph- 
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ics-colored glasses, so to speak. They 
are using sophisticated graphics tech- 
nology to simulate accident scenar- 
ios, expediting the research into the 
evolution of an event. 

With their graphical software pro- 
gram called ADAAPS (Aircraft Data 
Analysis And Presentation Sys- 
tems)—developed in conjunction 
with a Canadian-based software 
development company called Soft- 
ware Kinetics Limited and running 
on Silicon Graphics’ (Mountain View, 


representations, ADAAPS has intro- 
duced expediency to the accident 
investigation process. “Everybody 
knows that when an aircraft crashes, 
people come knocking on your door 
for information, so we have to 
respond quickly in order to allay pub- 
lic suspicion,” says Politis. “And the 
recovery and presentation of informa- 


Simulated airplane accidents incorporate ground and flight path information; airport 
building, weather, and terrain features; and instrument panel data. 


CA) workstations—the NRC re- 
searchers are able to translate the 
recorded data into numerical models, 
graphs, and three-dimensional recre- 
ations of airplane accidents. 

“It’s not like we invented anything 
that we didn’t know about,” says proj- 
ect engineer/manager Elias Politis. 
“We’re relying on the same factual 
information that we always did, and 
basically, we’re still using the same 
investigative techniques as we always 
did in terms of arriving at a final solu- 
tion. But instead of using stick-figure 
airplanes, for example, now we can 
create complicated scenarios show- 
ing terrains, weather, buildings, and 
so forth.” Also, ADAAPS provides the 
ability to generate multiplanar per- 
spectives, making viewers “virtual 
witnesses” to an accident by, for 
instance, placing them in the cockpit 
so they can see the events as they 
transpired through the pilot’s eyes. 

In addition to improved graphical 
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tion, in addition to learning the cause, 
are paramount in terms of efficiency. 
ADAAPS has allowed us to reduce, 
tenfold in some cases, the time it 
would take to recreate an accident.” 
This is particularly useful in reaching 
a timely determination of the appro- 
priate investigative focus. 

Whether manual or automated, 
flight safety investigations into air- 
plane accidents or incidents follow a 
standard, necessary progression of 
tasks, the most critical being data 
recovery and assimilation. 

The “black boxes” actually com- 
prise a collection of devices, including 
cockpit voice recorders, solid-state 
digital and analog flight data 
recorders, air traffic control tapes, 
and videotapes. Occasionally, some or 
all of the recording devices suffer 
damage as a consequence of impact 
or fire or some other accident-related 
trauma. Prior to the advent of 
ADAAPS, investigators were left to 


COMPUTER GRAPHICS WORLD 


their own devices to sift through the 
huge amount of recorded data and fill 
in the blanks based on their expertise 
in the field. Fortunately, says Pollitis, 
“ADAAPS has tools to help cope with 
poor-quality information.” The soft- 
ware is programmed to analyze the 
data, to detect aberrations in engi- 
neering parameters (altitude, direc- 
tion, and so forth), and to compensate 
for gaps. 

Following data analysis, ADAAPS 
displays the information in graph 
form for manual review. Politis notes 
the importance of subjecting the pro- 
gram’s preliminary data analysis to 
investigator judgment as a means for 
realizing errors, making sure each 
piece of data fits in the context of the 
“big picture.” 


Validating the Data 

This function, the data validation, 
“is the most fundamental thing we do 
as investigators,” he says. “We make 
sure individual pieces make sense 
once they’re put together. Occasional- 
ly, there will have been a transducer 
malfunction or other problem, and 
parameters will be out of sync.” 
Catching such mistakes is a human 
function, stresses Politis, where years 
of investigative experience (such as 
his 20) are critical. “ADAAPS can’t do 
this for you. What it does do is pro- 
vide you with the tools to quickly go 
in and look at things, without having 
a pile of paper at your desk.” 

After errors have been corrected, 
ADAAPS facilitates the creation of a 
scenario. “The visual information 
gives us another opportunity to see if 
it all makes sense when it’s put 
together. Then it’s OK for the engi- 
neers to visualize for the experts 
what has transpired,” says Pollitis. 

The next step is the animation, 
which simulates the flight pattern of 
the aircraft, incorporating environ- 
mental conditions, terrain, and rele- 
vant structures. Actual voice 
recordings of the pilot's communica- 
tions, as well as other cockpit noises, 
before and at the time of the accident, 
are synchronized with the simulation, 
which contributes to its reality, says 
Politis. “It puts an identity to the situa- 
tion, makes the accident real.” 

Of course, Politis adds, “You can’t 
recreate everything. If you have an 
aircraft that has crashed against the 
wall, for example, how would you be 
able to tell where the nose goes or 
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where the tail goes? Nobody would 
be able to recreate that, unless they 
were using an artist’s impression. 
What we present is a reconstruction 
from actual information, not an 
artist’s perception.” 

In addition to applying the 
ADAAPS program to flight safety 
investigations, researchers are also 
using it to analyze aircraft perfor- 
mance and to verify the integrity of 
flight data recorder systems. 

ADAAPS is designed to run on all 
Silicon Graphics systems. It is avail- 
able in a 2D version, which runs on 
the Personal Iris and Iris Indigo 
machines, and a 3D version, which 
runs on the SGI 4D/35, GT70, and 
VGX systems. The software’s user- 


friendly graphical interface includes 
pop-up widgets and pull-down menus, 
which make the software easily cus- 
tomizable—a necessity because no 
two accidents are ever the same. “It 
might be a different airport. The air- 
craft are different. The weather and 
terrain are probably different. 
ADAAPS gives investigators the flexi- 
bility to customize the scenarios 
every time.” Some files —such as var- 
ious aircraft models, instrument pan- 
els, and graph descriptions—are built 
into ADAAPS, and thus reusable 
from one investigation to the next. 


Shuttle Me Under the Sea 


By Matthew Moore 


Ble Verne would have been 
proud. There I was, at the ocean 
depths, within hands reach of the 
giant octopus, a fearless mass of red 
slime. I did not panic nor flee; nor did 
I slay him. I solved the abyssal con- 
frontation heroically by leaving my 
seat for a trip to the snack bar. 

Sound like fun? Welcome to Sub 
Oceanic Shuttle (SOS), a theme park 
ride created by Ex Machina, a Paris- 
based animation production facility. 

Produced for an American compa- 
ny, Iwerks Inc., the film plunges view- 
ers head-on through seaweed beds, 
lost cities, and nests of ghastly sea 
creatures. Thanks to first-rate simula- 
tion, quality 70mm film display, and 
Dolby stereo, SOS provides three and 
one-half minutes of thrill and excite- 
ment in a seaworld where you, the 
viewer, become the real hero of a 
frantic escapade. 

The goal of the project was to cre- 
ate a ride that would submerge the 
viewer into a synthetic undersea 
world. To achieve this goal, high 
image quality was critical, says Chris- 
tian Guillon, director for special 
effects. “We gave great attention to 
detail and realism. The animation has 
to be credible, or else we’d immedi- 
ately lose the viewer.” To pull the 
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viewer in, Ex Machina constructed a 
script that included “key emotional 
lures:” a constantly renewed decor, 
hyperspeed effects, an enigmatic 
propagation of light, and an intimate 
coupling of seat simulation param- 
eters and camera paths that lets 
theme park goers “move” with the 
sea shuttle. The ultimate challenge? 
Preserve a consistent underwater 
atmosphere despite multiple, chang- 


According to Politis, the Canadian 
Department of National Defense, as 
well as the US Navy and the US Air 
Force, have expressed interest in 
ADAAPS—which will be available 
commercially at the end of the year. 
In addition, he says, “The software 
should be very beneficial to commer- 
cial airlines as well. It puts sophisticat- 
ed flight simulation capabilities at the 
fingertips of investigators with limited 
knowledge of computer systems.” 

Stressing that programming expe- 
rience is not a prerequisite to using 
and customizing ADAAPS, Politis 
notes, however, “It’s not a toy either. 
It’s not a Nintendo game. You still 
have to be an investigator to under- 
stand the situation.” CGW 


ing scenes, says Guillon. 

To better understand the under- 
water environments they needed to 
model and animate, Ex Machina 
designers screened hours of Jacques 
Cousteau movies. “What we found 
out,” says Francois Ploye, “is that 
there exist three principal ‘situation 
levels’ that we needed to recreate for 
the ride.” According to Ploye, these 
levels are the great depths, surface 


Providing “passengers” with a unique perspective into the undersea world, the Sub 
Oceanic Shuttle explores the depths of a synthetic environment. 
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waters, and intermediate zones. 

According to Ploye, the great 
- depths are characterized by three fea- 
tures: a sole light source which quick- 
ly dies down, a limited range of colors 
and suspended particles, and no air 
bubbles. The ocean surface is recog- 
nized by the obvious—the water’s 
surface—as well as light reflection 
upon objects, air bubbles, and lights 
that subside quickly, although more 
slowly than they do in the depths. 
Finally, the intermediate level com- 
prises air bubbles and shimmerings 
of light on undersea decors. 


Realistic Rendering 

Ex Machina modeled, animated, 
and rendered these situational ele- 
ments over a four-month period using 
Explore software from Thomson Dig- 
ital Image (Paris and New York). To 
achieve the desired results, rendering 
quality was paramount, says Ploye. 
“Such effects as multi-layer fog and 
projector textures really helped cre- 
ate a believable world. The headlights 
on the shuttle, for example, subsided 
as a function of distance. This lighting 
effect was critical in sculpting the 
intermediate zone.” 

The database used by Ex Machina 
to store and create the images in SOS 
was complex. Managing the render- 
ing database was, therefore, critical. 
“One of the ways that the Explore 
software proved helpful was in man- 
aging the rendering scenes which 
required huge databases. This capa- 
bility helped us to meet a tight dead- 
line,” comments Ploye. Typically, 
rendering required one and one-half 
to two hours per frame. Ex Machina 
was able to handle the massive ren- 
dering project using the Silicon 
Graphics (Mountain View, CA) 
Power Series 440 workstations. 

In addition to the visuals created 
with Explore, Ploye and his team of 
developers created an additional 
application for special bubble effects. 
The first scene of the film, for exam- 
ple, required large quantities of air 
bubbles to set the aquatic stage. To 
do this, engineer Vincent Weil devel- 
oped software that would generate 
particles and their trajectories on an 
ascending vortex. The system was 
inspired from physical models of elec- 
tronic clouds. On each trajectory, 
Weil applied small and large air bub- 
bles, both of which are animated ran- 
domly to create the illusion of fluid 
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deformation. “We were quite happy 
with the result,” comments Ploye. “It 
draws the viewer right in.” 

The octopus, the central villain 
during the ride, also required special 
textures and animation. The monster 
required, for example, a texture 
unavailable in the standard solid tex- 
ture library. To meet this challenge, 
the team used Explore’s rendering 
module to scan in such templates as 
hamburger meat for the large fish 
that was to battle the octopus, and 
packing foam from a Silicon Graphics 
equipment box for the octopus’s 
mouth. Interactive control of parame- 
ters such as ambient light and specu- 
larity were then used to create the 
illusion of luminescence on the skin 
of the deep-sea creature. 

Next, developers Steve Braggs 
and Philippe Gluckman created an 


application to automatically recreate 
the skin of the beast. Wireframe line 
animation was used to reconstruct 
the texture for each frame of anima- 
tion, ensuring an identical topology 
for the sequence. Special motion algo- 
rithms were also developed to auto- 
matically generate varied motion 
scripting for each tentacle, thereby 
reducing modeling time in compari- 
son to traditional techniques. The 
result of these efforts, says Ploye, is 
“a sexually ambiguous mass, both 
female and male, which seeks to 
embrace us and penetrate our space.” 

The quality of the ride is impres- 
sive. The film was also awarded a top 
prize at the 1992 Imagina film festival 
in Monte Carlo earlier this year. 

Life after SOS is bustling for Ex 
Machina. The company is now 
exploring other challenging formats, 
such as HDTV and IMAX. Says mar- 
keting spokesperson Karin Quinto, 
“Super format and entertainment is 
our new animation speciality.” CGW 


An Above-Average Floor 


By Gary Pfitzer 


The students at the University of Den- 
ver’s Ricks Center for Gifted Children 
must feel pretty special. Ranging in 
age from three to 13, the 155 children 
are able to flourish intellectually and 
socially in a more stimulating than 
average learning environment. Class- 
rooms are highly differentiated and 
tend not to be predictably square or 
rectangular in shape. The rooms 
introduce daylight to the maximum 
degree so as to let the students be as 
connected to the outside world as 
possible. And when they do go out- 
side, the children can cavort in a play- 
ground modeled after a Roman 
amphitheater. 

One additional facet of the Center 
for Gifted Children, albeit subtle, 
helps to make the learning environ- 
ment more stimulating: It contains 
what may be the only “fractal floor” in 
existence. In other words, the floor 
tile pattern has been generated using 
a fractal algorithm. This pattern, 
unlike the classic spiraling or fernlike 
fractal patterns, is based on increas- 
ingly intricate subdivisions of rectan- 


Gary Pfitzer is senior associate editor of 
Computer Graphics World. 


gular (or square) units, according to 
Paul Hutton, president of Hutton 
Architects P.C. (Englewood, CO), 
which designed the school. 

Hutton, who has a mathematical 
and scientific background and enjoys 
fractals as a hobby, first encountered 
the unusual algorithm, called the 
“Markov operator,” in fractal enthusi- 
ast Michael Barnsley’s book Fractals 
Everywhere. “Originally, I had no idea 
of what type of fractal I could find that 
would work with the square dimen- 
sions of floor tiles,” says Hutton, “but 
I had an intuition there must be an 
algorithm that would do that.” 

As does any fractal, the Markov 
operator takes a unit and applies a 
simple process over and over again to 
create an incredibly complex pattern. 
In the case of the Center floor, Hutton 
explains, he and friend Peter Bain 
developed a Pascal program that 
allowed them to apply the algorithm 
to the 128-foot square area at his dis- 
posal so that it would initially subdi- 
vide the huge floor space into four 
smaller 64-foot squares. Applying the 
algorithm again resulted in 16 32-foot 
squares. A total of eight such itera- 
tions yielded 16,384 square-foot tiles. 

The entire process of fractal gener- 
ation was more complicated than 
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of major competitors. 


More. That's what you get. 

Less. That’s what you pay. 

It’s a clever strategy to make our 
new DrawingBoard II the #1 digi- 


Introducing 


DrawingBoard II includes 18 user- 
recordable macro blocks in the surface 
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user-recordable macro 

buttons from the cur- 
sor or pen. 
And up to 
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tablet operational formats may 
be saved and recalled with one menu 
selection. 

More compatibility. DrawingBoard II 
is available with Autodesk Device Inter- 
face, Microsoft Windows and Microsoft 
Mouse emulation, Apple Macintosh 
ADB, Sun, UNIX and X-Windows 
drivers. And with its Mac/Windows 
style graphical user interface, Drawing- 
Board installation is easy! 


tizer worldwide! 
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slim, ultralight cordless or corded 
models. Cursors are available with 
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or three buttons, slide switch and 
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ing tilt, pressure and proximity. 


More functionality comes standard. 
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DrawingBoard II comes with a 
lifetime warranty on pen, cursors and 
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mere subdividing, of course. Hutton 
needed to deal with the fact that the 
Markov operator, while subdividing, 
redistributes the “mass” of a unit into 
quadrants of lesser or greater density. 
He decided to handle the issue of dif- 
ferent density values by assigning 


have meant a month of calculations.” 
But beyond that, Hutton also believes 
that the computer’s power to visualize 


intellectually stimulating at the Cen- 
ter for Gifted Children, Hutton has 
added one extra element to his floor: 
He has left in place one incorrectly 
positioned tile and is offering a prize 
to the student who discovers it first. 
While it seems unlikely that very 
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“F” is for “floor” and “fractal.” Students at the University of Denver Center for Gifted Children enjoy a stimulating learning environ- 


ment, including a fractal-based floor (left) designed with mathematical precision by Hutton Architects. At right, an overall look at the 
tile pattern as generated by Hutton’s fractal program. 


one of five colors to each quadrant of 
a specific density. What Hutton ended 
up with on-screen was an array of 
16,384 tiles that filled the allotted floor 
space. He experimented on the com- 
puter with various color options and 
arrived at a combination of white, 
blue, teal, taupe, and orange tiles. 

The effect of the completed floor is 
not exactly that of a tight, easily 
defined pattern, but neither does it 
exemplify total randomness. “On a 
larger scale, especially if you see the 
whole pattern on the computer 
screen, it has very strong visual char- 
acteristics,” Hutton states. In fact, he 
recalls walking into one classroom 
during the installation of the new 
floor and immediately being able to 
perceive that one of the tiles was of 
the wrong color. 

Fractals served Hutton Architects 
well in its goal of providing the Cen- 
ter with a floor that would be “simul 
taneously intellectually and visually 
stimulating,” says Hutton. “To me, 
what we’re trying to teach the kids in 
this school,” he adds, “is that there is 
order in complexity, and that if the 
mind is well-trained and the desire is 
there, one can look at the world just 
as one can look at this floor and find 
the underlying pattern.” 

Hutton notes that he never could 
have produced the floor pattern man- 
ually. “Just developing a matrix of 
numbers for 16,384 squares would 
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helped him bring the project to 
fruition. “I think there’s a fascination 
here in how an idea— an intellectual 
concept—can shape the physical 
world around us. We don’t often have 
the chance to see that so clearly.” 
Just to make things a tad more 


When you need to convert 
your high-resolution 
images to broadcast 

quality video, you need it 
done right the first time, 
without adjustments and 
configuration “guesswork”’. 


Meet “OTTO”, the first 
true Autosync Scan 
Converter from the leaders 
in scan conversion 
technology. 


RESEARCH 


Introducing “OTTO: 


The First True Autosync Scan Converter. 


Tel: 916.983.1500 


many of the students will successfully 
make the 1-in-16,384 choice, Hutton 
believes otherwise. “The school has 
12-year-olds who are taking calculus 
at the University of Denver math 
department,” he says. “They'll find it. 
I have no doubt of that.” CGW 
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AutoSketch for Windows: — 


You've got a great idea. The one that’s going to put you on the 
map. But how do you make the big leap —the one that takes you 
from concept to reality? That’s when it’s time for AutoSketch. 
From org charts and floor plans to roller blades and ice skates, 
AutoSketch for Windows gives you the versatility and power 
to transform all of your rough sketches into precision technical 
drawings. Now that’s a great business plan. 


AutoSketch for Windows has all of the amazing features of 
AutoSketch for DOS plus the most intuitive graphical interface 
on the market — Windows 3.0. The result: a precision drawing 
tool that works the way you do, but that doesn’t require a long, 
drawn-out learning curve. 


Creating production-quality drawings will be quick and 
effortless with menus, icons, on-line help and customizeable 
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library of over 2,000 professionally-drawn symbols so you can 
create an office or a flow chart, a manufacturing diagram or a 
business presentation in a matter of seconds. Just think of the 
time and effort you'll be saving. And of course there’s Windows 
OLE support and DXF" file compatibility — because you 
wouldn't expect anything less from the makers of AutoCAD: 


AutoSketch for Windows. The easiest 
way to get from concept to reality. 


Call 1-800-228-3601 for a 


brochure or to find out more about our 
upgrade. And ask about offer A67. 


IN. AUTODESK 


Autodesk, the Autodesk logo, AutoCAD and AutoSketch are registered in the U.S. Patent and Trademark Office by Autodesk, Inc Windows is a trademark of Microsoft Corporation 
All other trademarks are the property of their respective owners. © 1992 Autodesk, Inc 


CIRCLE 26 ON INFORMATION CARD 


2D CAD on the PC 


Today’s low-end 2D CAD programs offer 
professional-looking results at an affordable price 


product, perhaps for the first 

time? If so, you’re not alone. 
Hundreds of thousands of those people who are still draft- 
ing and designing by hand are now looking to automate 
the process with a 2D CAD program. Furthermore, lead- 
ing industry analysts estimate that only about 25 percent 
of all drafters and designers are currently using CAD, 


A: you shopping for a 2D CAD 


By Terry T. Wohlers 


aware that one of the things that dis- 
tinguishes one CAD package from 
another is the number of features it 
includes. The following is a list of some of the most impor- 
tant features needed to make professional-looking CAD 
drawings. Some packages will offer all of these features, 
while others will offer only some of them. As with most 
software product purchases, to find the right package you 


which means CAD suppli- 
ers have yet to reach 
roughly 1'/2 million poten- 
tial users. If you also con- 
sider casual users—those 
who use CAD on occa- 
sion—the untapped market 
is even bigger. 

Despite the size of this 
untapped market, though, 
CAD software is selling bet- 
ter now than ever before, 
simply because you can get 
more for your money now 
than ever before. In fact, 
you can now buy a fully 
configured 2D CAD sys- 
tem, complete with soft- 
ware and hardware, plenty 
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The ability to zoom avi) a deaulings is one airieeaat feature 
to look for when purchasing a low-end 2D CAD program. 


should evaluate your needs 
and your budget, then make 
a choice based on which 
package meets your criteria. 


e Geometric construc- 
tion. CAD programs con- 
struct geometric shapes 
using lines, circles, poly- 
lines, arcs, and curves, such 
as B-splines. Most programs 
enable you to accurately 
connect these basic ele- 
ments using a Snap feature. 
This means that if you were 
to magnify a drawing, you 
would not see a gap 
between the two elements. 
The Snap feature automati- 


of power and storage, and 
color, for less than $2000. What’s more, both the price and 
system capabilities continue to improve. 

But if you already have a PC, you can get professional- 
looking results from a 2D CAD program that costs from 
S170 to $1000. In general, programs in this category are 
general-purpose drafting products that run on ’386-based 
PCs equipped with VGA graphics and MS-DOS—by itself 
or with Microsoft Windows. In addition to offering 2D pro- 
duction drafting capabilities, these programs may also 
include, or offer as an option, 3D modeling features. 

If these basic capabilities meet your needs (and the 
$1000 price point meets your budget), then there are plen- 
ty of 2D CAD programs from which you can choose. But 
as you are mulling over the selections, you should be 


Contributing editor Terry Wohlers writes, speaks, and consults frequently on 


engineering and manufacturing systems and management issues. 
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cally finds the precise end 
points of lines and points of tangency without requiring 
manual precision on the part of the user. 
e Accuracy. First-time buyers often concern themselves 
unnecessarily with accuracy. Fact is, CAD software prod- 
ucts use either integer or floating-point calculations, both 
of which are plenty accurate for production drafting jobs. 
Between the two, floating-point systems are the most 
accurate, but at the expense of speed (the vectors gener- 
ate more slowly on the screen). Also, floating-point sys- 
tems often require (or the supplier highly recommends) a 
floating-point math coprocessor, such as an 80387 chip for 
°386-based PCs. 
e Changing your drawing. CAD does not help you cre- 
ate drawings faster than manual techniques; in some 
cases, CAD may be slower. The true benefit of using a 2D 
CAD system is that it enables you to quickly make 
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changes to a drawing—using a CAD 
system with good editing tools, you 
can make changes from two to 10 
times faster than you can manually. 
Look for features that enable you to 
easily erase, move, copy, trim, 
stretch, scale, and rotate objects. An 
Undo feature is essential, too; you 
must be able to back up one or more 
steps in case you erase or modify 
something prematurely. 

® Zooming and panning, Computer 
displays are typically much smaller 
than the average CAD drawing. Thus, 
CAD systems permit you to zoom 
(magnify) a drawing. Without zoom- 
ing, you are unable to see or even cre- 
ate details, especially with dense 
drawings. Panning lets you move 
(pan) across the drawing after you 
have zoomed. Because you zoom and 
pan repeatedly as you construct and 
edit drawings, these processes must 
happen quickly, without lots of key 
strokes and menu picks. You should 
only have to make one or two selec- 
tions to perform a zoom or pan. 

@ Notes and dimensions. If you are 


a drafter, you know the importance of 
notes and dimensions. Unfortunately, 
this is one area in which certain low- 
cost CAD packages fall short. For 
example, the software may offer a 
limited selection of text fonts, and 
editing the text may mean erasing the 
text and starting over. Even with 
Autocad, it wasn’t until Release 11 
that you could edit text easily. Dimen- 
sioning is also a challenge for soft- 
ware developers. Either the product 
offers too few options or the options 
are difficult to learn and use. Chang- 
ing a dimension usually means eras- 
ing it and starting over. 

@ Layers/levels. Layers, also called 
levels, permit you to separate infor- 
mation in a drawing. For instance, 
you may place objects on layer one, 
dimensions on layer two, the title 
block on layer three, and so on. You 
can turn off selected layers, which 
makes the information on the layer(s) 


invisible and less distracting. Your 
CAD product should let you plot or 
print a specific set of layers. This per- 
mits you to place notes to yourself on 
a layer. The notes can be permanent 
but not visible. 

e File importing/exporting. It may 
be important to you to have the 
option of reading (importing) files 
created by other CAD systems. Like- 
wise, you may want to create files that 
others can read. Therefore, you 
should have a DXF translator, an 
IGES translator, or both. DXF is a de 
facto standard file exchange format 
created by Autodesk. IGES (for Initial 
Graphics Exchange Specification) is 
an industry-standard file exchange 
format for low- and high-end CAD 
systems. DXF is the more popular of 
the two for exchanging drawings 
among low-end 2D CAD systems. 
Most of the products listed in this 
article support DXF files; fewer sup- 
port IGES. 

e@ Symbols and attributes. Look for 
features that allow you to create, 
store, and later retrieve and insert 


some Leading Vendors of 2D CAD Programs 


All of the products listed below cost approximately $1000 or less and are general-purpose drafting products that run 
on ’386-based PCs equipped with VGA graphics and MS-DOS—by itself or with Microsoft Windows. Many of the 
products and prices are identified as “entry level” by their manufacturers, and most include a majority of the features 
_ offered as buying guidelines in this article. However, some programs do offer extensions or optional modules that 
_ enhance the product’s capabilities. Contact the software manufacturer if you are interested in a version of the prod- 

| uct that runs on a platform other than a DOS/ 386 configuration, or if you desire more sophisticated capabilities. 


~ American Small Business 
— Computers Inc. 
327 S. Mill St. 
Pryor, OK 74361 
DesignCad 2D, $299 
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| Autodesk Retail Products 
~ 11911 North Creek Parkway S. 
Bothell, WA 98011 
AutoSketch for Windows, $299 
Generic CADD 6.0, $495 
CIRCLE 129 ON INFORMATION CARD 


- Automated Methods 

- 6090 Surety Drive 

— Suite 350 

- El Paso, TX 79905 
Ultimate CAD Windows, $695 
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Cadkey Inc. 
_ 4 Griffin Road North 
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Windsor, CT 06095-1511 
Cadkey Light, $395 
DataCad-128, $349 
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Computervision Corp. 

100 Crosby Drive 

Bedford, MA 01730 
Versacad Drafter, $595 
DesignView, $995 
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Evolution Computing 

437 S. 48th St. 

Suite 106 

Tempe, AZ 85281-9936 
EasyCad 2, $199 

FastCad, $795 
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Foresight Resources Corp. 
10725 Ambassador Drive 
Kansas City, MO 64153 
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Drafix CAD Ultra, $395 
Drafix Windows CAD, $695 
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IBM Desktop Software 


472 Wheelers Farm Road 


Milford, CT 06460 
IBM CAD, $1090 
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Point Line Graphics Inc. 

8309 Greenway Road 
Middleton, WI 53562 

Point Line CADD, $299 
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Robo Systems International Inc. 
105 Terry Drive 

Newtown, PA 18940 

Robo Design, $1000 
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New TOPAS 4.0." Take command of your 
world with better 3-D modeling, rendering 
and animation. 


For any video or animation professional who has longed 
for complete control, now there's new TOPAS 4.0. 
You can do virtually anything with its new modeling, 
rendering and animation features. Everything about 
TOPAS 4.0 is faster, better and easier to use than 
previous versions. 


It's the ultimate power play. Do things you could never 
do before. A new modeler lets you work with unlimited 
light sources — spotlights, distant lights, directional lights — 
and their shadows. 


Render with real control. Work faster and produce 
better results with the most cost-effective rendering 
system available. Unlimited rendering capabilities make 
objects more photorealistic. Shiny, transparent, bumpy— 
you name it and TOPAS 4.0 creates it instantly! 


— 


Manipulate any face. No more struggles with type. 
Manipulate typefaces to your heart's content with new 
PostScript™ compatibility. 


You call the shots. Better quality animation that's easier 
to edit — it's yours with TOPAS 4.0. TOPAS actually 
shows you the movement or path of any scene's objects, 
lights or cameras. And if you ever wished you could fly 
over a set, now you can — the new “Director's Chair” 
provides a bird's eye view of all scene elements and 
your camera. 


Take control with TOPAS 4.0. 
Available for 386 machines and 
above. TOPAS is also available for 
the Macintosh® For details and the 


name of your local TOPAS dealer, 
call 800-44-TOPAS. 
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Graphics Software Labs 


AT&T Graphics Software Labs « Suite 300 * 3520 Commerce Crossing « Indianapolis, IN 46240 « 317-844-4364 « FAX 317-575-0649 
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objects and drawings. All CAD soft- 
ware should have this capability 
because drawing repetition is a prima- 
ry benefit of CAD. Also, some low- 
end CAD software packages offer 
attributes (textual information that 
you can optionally store with objects 
and symbols), thereby speeding the 
process of creating bills of materials. 
Typically, you extract the attributes 
and import them into an electronic 
spreadsheet, thereby creating a 
report. 

eInput/output device support. 
You should expect support for popu- 
lar mice and digitizers, such as the 
Microsoft Mouse and Summagraph- 
ics’ digitizers. Most 2D CAD products 
also offer drivers for popular printers 
and plotters from companies such as 
Hewlett-Packard, Calcomp, and 
Houston Instrument. However, the 
list of supported devices varies from 
one product to the next, so be sure to 
check the supported devices before 
you make your purchase. 


While all of these features are cer- 
tainly desirable to have in a $1000 (or 


PRODUCT GUIDE 


less) 2D CAD product, there are sev- 
eral features that you generally won't 
be able to get at this price point. For 
instance, don’t count on the program- 
mability of Autocad (although some 
programs may let you create macros 
to speed the entry of keyboard com- 
mands). It is also unlikely for your 2D 
package to include 3D modeling, 
shading, and rendering capabilities 
(although some programs may offer 
optional modules that perform these 
functions, as well as basic animation). 
You definitely won’t be able to gen- 
erate numerical control tool paths 
with your 2D CAD package, howev- 
er—even expensive CAD packages 
don’t offer tool paths as a standard 
feature. 

Also, at this price it’s unlikely that 
you'll find a network version of the 
software (a version tuned to operate 
correctly in a networked environment 
such as Novell Netware, one of the 
more popular environments). Fur- 


Remote Your 
Video 
Displaus... 
Expand Your 


Network 
Capabilities 


-— 


thermore, these programs will not 
offer reference files. CAD systems 
with reference files, also called exter- 
nal references, permit you to insert 
and view another drawing on the net- 
work that may be related to the 
drawing you just loaded. When some- 
one edits a referenced drawing, you 
will see the changes. This is particu- 
larly useful when a team of draftspeo- 
ple or designers are working on a 
project, such as a mechanical assem- 
bly, and you are working on one piece 
of it. 

Finally, only a few low-end 2D 
CAD software products have thus far 
been developed to run under the 
Microsoft Windows environment. 
However, you can expect to see many 
more in the future. Windows allows 
the individual with a wide variety of 
jobs to move effortlessly from a CAD 
drawing to another activity and back 
again. It is therefore a good environ- 
ment for the casual user of a low-cost 
2D CAD product, as full-time drafts- 
people and designers tend to invest in 
high-end, high-priced CAD software 
packages. CGW 
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“A GREAT DISPLAY OVER SOO FEET AWAy — 
THE LIGHTWAVE Way” 


“A GREAT DisPLAY UP To 1OFEET Away — 
THE COAXIAL CABLE Way” 


Simplify your complex network schemes ... replace those bulky, noise-prone 
coax cables with light-weight, noise-free fiber-optic cable ... and locate your 
critical processors in the most favorable environment ... with the revolutionary, 
fiber-optic VDE/200 Video Display Extender. This system offers the clearest, 
most cost-effective means to transmit high-resolution video signals - over 
previously unattainable distances - with zero impact on system performance. 


The VDE/200 requires no setup and is 
\e LL 


compatible with any standard processing 
84 Research Drive, Milford, CT 06460 ™ Tel:(203) 878-9838 ™ FAX:(203) 874-0157 ™ E-Mail: Lightwve@MCIMail.com 


A complete system consists of a transmitter, a receiver, and a multi-fiber 
cable. Standard keyboard, mouse and monitor cables are used to make 
connections to the VDE/200. 


Call today for more information - and let us show you how the VDE/200 


allows you to send video signals wherever you want, with ultimate fidelity and 
total system transparency. 


htwave Communications. Inc. 


platform, regardless of sync method. A Subsidiary of Laser Precision Corp. 
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Test View The Hitachi 
ACCUVUE: 


All of the latest Hitachi electronics expertise 
has gone into the ACCUVUE, our newest color 
monitor. 

Auto-scanning: ACCUVUE features high-speed 
shifting from VGA through Super VGA and 
Mac® up to 1280 x 1024. 

Greater Brightness and Contrast: Colors are 
much more vivid with ACCUVUE’S superior 
contrast. An optional INVAR mask increases 
brightness. 

Crisper Images, Sharper Corners: Hitachi’s 
new ACCUFINE™ anti-glare screen minimizes 
diffusion effects to maintain sharp characters and 


HITACHI 


Hitachi America, Ltd. 
Office Automation Systems Division 


ACCUVUE and ACCUFINE are trademarks of Hitachi America, Ltd. 
Mac is a registered trademark of Apple Computer, Inc. 
Actual photographs of monitor images. 


See The Difference In 


High-Resolution Color 
Monitors. 


fine lines. Our optional dynamic focus makes 
eraphics even sharper—right to the corners. 

High Reliability: Custom LSIs and hybrid [Cs 
mean fewer components, ensuring maximum 
quality and dependability. 

Multiple Applications: ACCUVUE'S wide 
variety of applications includes CAD/CAM/CAE, 
medical imaging, 3-D graphics and desktop 
publishing. 

To arrange a demonstration at your local 
ACCUVUE dealer, call Hitachi America, Ltd. at 


either (201) 573-0774 sali 
or (510) 785-9770. AG... Je 
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any project or product design. To grab your 
audience with realistic renderings and hold them 
captive with animations that simulate life. 


| R ENDER: A 
| EVELATION 
| ANIMATE A DREAM Get a grip on the values of visualization for 

| concepts, design, reviews, approval, and marketing. 
All on the PCs in your office, at a price your firm 
Presenting Intergraph's MODELVIEW PC can handle. 
software — with the sizzle to separate you from 


your competition MODELVIEV >. From the leader in 


CAD/CAM/CAE, available now from your local 


With MODELVIEW PC, your personal 
computer packs the power to help you visualize 


MicroStation dealer or call 800-345-4856. Ask us 
to send you a free ModelView poster when you call. 


MODELVIEW 
Vv 
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INTERGRAPH 


Intergraph® is a registered trademark and ModelView, Render A Revelation * Animate A Dream, and Everywhere You Look are trademarks of Intergraph Corporation. 
MicroStation is a trademark of Bentley Systems Inc., an Intergraph affiliate. Other brands and product names are trademarks of their respective owners. 
Copyright 1992 Intergraph Corporation, Huntsville, Alabama 35894-0001 DDAD087A0 


Upping the Animation Ante 


With Version 2, Autodesk signifi- 
cantly increases the functionality 
of 3D Studio 


A While the original version of 
Autodesk 3D Studio software went a 
long way toward proving that high- 
quality animation could be produced 
ona PC, 3D Studio Release 2 extends 
these capabilities with a professional- 
ism that should cause increased con- 
cern to the makers of more expensive 
programs. 

In fact, even with the remarkable 
decline in PC prices, this $2995 pack- 
age may well represent the best 
cost/performance value for 3D ani- 
mation on any platform. And 
although the new 3D Studio does not 
provide the extra gloss of ray tracing, 
it proves to be an animation work- 
horse that delivers production-worthy 
rendering speeds that are typically 
available only from programs costing 
twice its price. 

The increased speed of Autodesk’s 
3D Studio Release 2 was immediately 
noticeable to me during my testing. 
The Sausalito, California-based com- 
pany claims that this version is about 
two to six times faster than Release 1, 
and I have even seen E-mail from 
users who jokingly complain that 
Release 2 renders so fast they don’t 
have time for a decent break. I must 
add, however, that I did test 3D Stu- 
dio on what is possibly the fastest PC 
in today’s market, the Dell Computer 
Corp. (Austin, TX) 486/50 DGX, 
which has a direct graphics-to-memo- 
ry bus that accelerates screen 
redraw. 

The 3D Studio package’s spartan 
but feature-rich interface remains rel- 
atively unchanged. It still runs direct- 
ly on top of DOS (no Windows 
overhead) with its own system of 
sidebar pull-down menus. Its overall 
strength lies in its businesslike 
approach and display flexibility (start- 
ing with the lowest common denomi- 
nator of VGA). 

One upgrade that you would 
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expect from Autodesk is its improved 
DXF handling, which further facili- 
tates the transfer of Autocad and 
other CAD models into the world of 
3D animation. Release 2 has added 
very useful (if not essential) transfer 
features that enable 3D Studio to 
identify Autocad layers, colors, and 
entities. 

If your interests lie in the direction 
of flying logos, Release 2 now conve- 
niently reads Postscript Type-1 fonts 
and Adobe Illustrator files in addition 
to providing 20 3D Studio fonts. Also 
with Release 2, 3D Studio can tackle 
such compute-intensive tasks as 
image processing, procedural model- 
ing (as in the animation of waves 
across a sphere), and Boolean sculpt- 
ing (the ability to cut one object with 
another and unify the intersection by 
subtracting a piece). 

New productivity short cuts 
include a readily indexed selection of 
“hot keys.” I particularly like the fact 
that all redraws are interruptable with 
a click of the right mouse button. 
Other conveniences that have been 
added include adjustable levels of 


anti-aliasing to shorten rendering and 
the ability to select objects by name. 

An extraordinary extra, in my 
opinion, is the “Create A World” CD- 
ROM disk; the inside joke at 
Autodesk is that 3D Studio now 
serves as the “utility” for the CD. 
Could this be because the disk con- 
tains almost 600 texture maps, 200 
ready-to-play animations (which can 
also be mapped onto 3D objects), 
more than 100 3D objects, and 70 
photo-realistic sample stills? 

One final neat new component of 
3D Studio is “VideoPost,” an image 
compositor capable of multiple layer- 
ing effects, including precise alpha 
channel controls. This simulated 
“post-production environment” adds 
functionality that is usually only avail- 
able from stand-alone programs. 

Without a doubt, Autodesk 3D Stu- 
dio Release 2 has added important 
new features as well as considerable 
speed to an already impressive pack- 
age. With the addition of “programs 
within the program,” such as the CD- 
ROM disk and VideoPost, 3D Studio 
has become an even more robust, 


Improved DXF handling facilitates the transfer of this welding machine from Autocad 
(interface screen on left side) to 3D Studio (screen at right). Release 2 of 3D Studio allows 
the various layers, colors, and entities of a DXF file to be readily identified as distinct ele- 
ments—so they don’t have to be tediously sorted out by the user. 
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level. —Jon Leland, an award-win- 
ning video writer/producer/director 
and expert on desktop video system 
design. His Mill Valley, California, 


company has produced The Desktop 


Video-Video, a professional-level, edu- 


cational video program. 


Sizing Up Ultimedia 


A By employing recent advances 
in CPU technology and caching tech- 
niques, IBM Corp. (White Plains, 
NY) has developed a line of Personal 
System/2 computers that run more 
quickly than their 20MHz CPUs 
would lead you to expect. While the 
SLC processors in this new line are 
similar to the standard 386SX proces- 
sors in IBM’s previous PS/2 desktop 
machines, they run up to 88 percent 
faster (according to IBM) because of 
a rewritten set of instructions. For 
one of these SLC-based units, IBM 
has provided audio capability with 
CD-quality playback, a CD-ROM 
drive with graphics playback, a 160M 
hard drive, and related accouter- 
ments that add up to a basic digital 
video authoring and presentation sys- 
‘tem. The PS/2 M57-SLC, as it is 


called, exists specifically for multime- 
dia applications: The “M” stands for 
“multimedia,” even though the com- 
pany nicknames the M57 “the Ultime- 
dia machine.” 

Measuring just how “multi-” or 
“Ulti-” IBM’s multimedia system real- 
ly is, however, proves a difficult thing 
to do. Other multimedia systems on 
the market these days vary so wildly 
in their ongoing attempts to accom- 
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modate many applications and pur- 
poses that there is no simple measur- 
ing rod of success. That said, I 
believe that with the PS/2 M57-SLC, 
IBM has made some good choices 
for a basic but expandable multime- 
dia system. At its $5995 list price, it’s 
a good value and does, indeed, do 
multimedia “right out of the box.” It 
can also grow into something more. 


Additional Functions 

Out of the box, the M57 can create 
and run a slide show, although full- 
motion video requires additional 
boards, such as IBM’s ActionMedia 
II. And although IBM does not sub- 
scribe to the MPC “standard” for mul- 
timedia computers, the M57 is 
substantially compatible with it any- 
way. Indeed, the one denominator 
common to all MPC-compatible prod- 
ucts is that they run under Windows 
3.0. The M57 does ship 
with the OS/2 operating 
system (Version 2.0), 
which includes both 
DOS 5.0 and Windows. 

You can “author” 
multimedia on the basic 
machine, if your graph- 
ics and audio sources 
are on disks (the M57 
has a 3¥-inch drive that 
is one of the first to 
accept the commodious 
new type of 2.88M flop- 
py disk). By adding a 
modem (or network) 
and software, you can 
access an on-line graph- 
ics database. Electronic 
slide shows and video 
can then be transmitted, as can an 
informational database (containing 
real estate listings, for example) 
accompanied by pictures of its con- 
tents. An artist’s portfolio or a photog- 
rapher’s stock library can in this 
manner be inspected and downloaded 
by clients—either real or prospective. 

In terms of growing further 
beyond the means of the basic box, 
the M57 has a total of three available 
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MCA expansion slots, in addition to a 
SCSI connector from which seven 
devices can be run. So now the 
machine can be expanded by scan- 
ners (either flat-bed or 35mm), digital 
cameras, NTSC (National Television 
Systems Committee) cameras, MIDI 
(Musical Instrument Digital Inter- 
face) instruments, printers (laser or 
thermal), film recorders, and scan- 
rate converters for dubbing digital 
creations to videotape or film. 

The CD-ROM drive built into the 
system offers a 600M capacity and 
includes a 64K buffer for rapid data 
access. It supports the CD-ROM/XA 
(Extended Architecture) and DVI 
(Digital Video Interactive) standards 
and plays audio compact discs. It is 
compatible with the Kodak Photo CD 
system (if recorded in a single ses- 
sion—as opposed to the multi-session 
format Kodak has designed for ama- 
teur snapshooters). For playback on 
the M57 machine, Photo CD files run 
at resolutions lower than their 
18M/18-megapixel maximum, as 
16M is the maximum RAM capacity 
of the M57. 


The TV Challenge 

Working with television imagery 
presents its challenges, however. 
Although it’s a rare television frame 
that exceeds 1M, that’s still a lot of 
data to toss around rapidly. For 
motion sequences on the M57, there- 
fore, one or more of the following 
data-consuming factors must be sacri- 
ficed: full-motion (30 frames per sec- 
ond) running speeds, image 
resolution, or screen size. To run at 
30 frames per second full-screen, for 
example, you need to reduce the 
screen resolution from the M57’s 
XGA maximum resolution of 1024-by- 
768 pixels to 256-by-240 pixels. 

Whether such sacrifices constitute 
limitations of the M57 depends on the 
user’s needs, of course. For our own 
tests, we ran animated slide-show 
programs made on an IBM DX- 
25MHz computer. They ran substan- 
tially faster on the M57 with its 
SLC-20MHz processor and satisfied 
us that for everything short of full- 
screen, full-resolution, full-speed, 
30fps motion, the M57 system holds 
great promise in the various markets 
for multimedia computing.—Don 
Sutherland, Sutherland Multimedia, 
a multimedia production company in 
Staten Island, New York. 
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Imagine photographic quality output from a color printer! 

That’s what you get with the DiamondColor Print 300™ dye sublimation color printer 
from Mitsubishi Electronics. This desktop printer produces 300 DPI “photo finish” quality 
comparable to imagesetting or Cromalins — but at a fraction of the cost. 

It’s also PostScript® language compatible, with 35 scalable fonts. And it has four 
autosensing interface ports for easy operation in today’s most popular host DTP environments. 

So if you’re involved in color-critical applications such as CAD/CAM, medical or 
industrial imaging, desktop publishing, graphic design or architecture, you'll love the 
Mitsubishi® DiamondColor Print 300. 

The printer's powerful combination of sharp 300 DPI resolution, fast 100 second 


- speed, and easy color adjustment makes the DiamondColor Print 300 perfectly 
suited for all your needs. 


See it for yourself. For more information or a free DiamondColor Print 300 
output sample, call Mitsubishi Electronics at 1-800-843-2515, in Canada 
call 1-800-387-9630 and in Mexico call 91-800-83456. 


Its photo finish quality will astonish you. 


2 MITSUBISHI 


INFORMATION SYSTEMS DIVISION 


Mitsubishi Electronics America, Inc., Information Systems Division, 5665 Plaza Drive, Cypress, CA 90630 
Mitsubishi Electric Sales Canada, Inc., 4299 14th Avenue, Markham, Ontario L3R 0J2 
© 1992 Mitsubishi Electronics America, Inc. Mitsubishi is a registered trademark and DiamondColor Print 300 is a trademark of Mitsubishi Electric Corp., Tokyo. 
All other trademarks and registered trademarks are the property of their respective holders. 
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Easy Render 


Renderize offers both sophistica- 
tion and ease of use, although 
speed is a major concern 


Avo think with all of the render- 
ing programs on the market these 
days, there’d be no niche left to fill. 
Well, how about the first photo-realis- 
tic rendering program for the Win- 
dows environment? Now available 
from Visual Software Inc. of Manhat- 
tan Beach, California, Renderize, an 
icon-based program, aims to make 
rendering an easier process than it 
sometimes is using other programs. 
The software lets users import 
DXF (Drawing Exchange For- 
mat) models, which can be 
viewed from different angles in 
perspective. Lights and textures 
can be added to create a photo- 
realistic scene. 

A PC-compatible version of 
Renderize runs under Windows 
3.1 and requires a 256-color 
card with a 1024-by-768-pixel 
resolution. The package also 
supports several additional 
hardware platforms, including 
workstations from Sun Micro- 
systems Inc. (Mountain View, 
CA) and Silicon Graphics Inc. 
(Mountain View, CA). The 
higher-end hardware, of course, 
offers faster rendering times. 

Renderize’s icon system (called 
Eyes) lets users quickly manipulate 
objects, lights, and cameras to create 
a scene that can then be rendered 
with a high level of realism. The goal 
here, of course, is to offer a complex 
task such as photo-realistic rendering 
without creating a complex applica- 
tion. In this goal, Renderize has suc- 
ceeded. While the down side to 
simplicity with some programs can 
be a lack of advanced features, the 
Renderize program offers the user a 
variety of options and controls rang- 
ing from texture blur to mapping 
coordinates—most of which can be 
set with graphical dials, or buttons, 
that are intuitive to use. 

The major problem with the pack- 
age centers on the performance. 
Although Renderize does stand as the 
first 32-bit application for Windows 
3.1, the high overhead of moving 
graphics around in 1024-by-768-pixel 
resolution clearly manifests itself in 
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the sluggish menus and windows. 
This sluggishness basically occurs on 
PCs, such as ’386- and ’486-based 
machines; the workstations seem to 
have no trouble with the interface. 
Part of this speed problem likely 
results from the fact that Renderize 
uses its own windowing system inter- 
face. Despite the fact that it runs 
under Windows, Renderize creates 
its own type of menus, dialog boxes, 
and scroll bars. 

In addition to the slowness of the 
interface, slow rendering speeds 
exist. Even the workstation versions 


Rendering under Windows is now possible with 
Visual Software Inc.’s Renderize package. 


did not perform as impressively as 
users might hope. The rendering of a 
relatively small model of only 4650 
polygons yielded the following speed 
ratings: 7.27 minutes (Version 1.0) on 
a ’486-based, 33MHz PC; 1.48 min- 
utes (Version 1.0) on a Sun Sparcsta- 
tion 2; 1.15 minutes (Beta Version) on 
a Silicon Graphics Iris Indigo 
machine; and 0.39 minutes (Beta Ver- 
sion) on a Silicon Graphics Iris Crim- 
son machine. A spokesperson for 
Visual Software Inc. does state that 
Revision 1.2 (which was released 
shortly after this review was written) 
will increase both the rendering and 
interface speeds. 

While the speed may not be up to 
par with other rendering programs, 
such as 3D Studio from Autodesk Inc. 
(Sausalito, CA), Aim 3D from Aim 
Graphics Inc. (Chesterfield, MO), or 
Big D from Graphics Software Inc. 
(Bullard, TX), the level of complexity 
certainly is. For example, the pro- 
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gram allows five types of texture-map- 
ping coordinates: the standard 
orthogonal, spherical, and cylindrical, 
along with “tiled” and “unfold,” both 
of which project textures across the 
surface of unusually shaped objects. 
A “flipped” option is available to auto- 
matically repeat non-regular patterns 
(such as granite or stucco) across a 
surface. A blurriness factor can be 
assigned at the object level without 
affecting the entire scene. 

A variety of advanced transparen- 
cy controls, such as edge and high- 
light opacity, are also available. For 
instance, with edge opacity, 
edges can be less transparent 
than flat surfaces. Highlight 
opacity lets you regulate the 
transparency of an object’s 
highlights. Area renders speed 
up the editing by letting you 
preview the rendering of a 
small area of the screen. 


Ease of Use Shines 

The Renderize program rep- 
resents an excellent choice for 
someone who has been afraid 
to move into photo-realistic ren- 
dering because of its complexi- 
ty of operation. Renderize has 
the simplicity to get anyone up 
and rendering beautiful images 
within an hour (not that the 
image will vender in an hour, but at 
least you can get it started within an 
hour). It also has many advanced fea- 
tures to keep you progressing in real- 
ism for quite a while. If used in 
conjunction with a Windows-based 
modeling program such as Upfront 
from Alias Research Inc. (Toronto, 
Ontario) or Autodesk’s Autocad for 
Windows, the Renderize program 
makes a powerful, user-friendly ren- 
dering tool. 

However, if you already are an 
advanced user and you are willing to 
invest some time into steep learning 
curves elsewhere, you may be better 
off with another rendering package. 
Renderize’s interface and rendering 
speeds on PCs could frustrate you. In 
addition, the lack of modeling capabil- 
ities and animation also limits the 
scope of Renderize for some users.— 
Mike Morrison, a freelance writer 
and computer graphics consultant 
based in San Diego. 
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"True Color and Speed 


24-bit True Color — It’s the next step in 


impression 1024 Fact File 


July 1992 


Impression 1024 comes with three essential 


color display technology. And the Matrox _— Resolution 1024 x 768 utilities for really productive 24-bit graphics 
Impression™ 1024 graphics accelerator sets —Bits/pixel yr work under Windows: PixelTouch™ for 
the standard for the ultimate in speed, color Colors 167 million hardware pan and zoom, ConsistentColor™ 


and resolution for Microsoft® Windows®. 


for monitor calibration, and WinSqueeze™ 


Refresh rate 70 Hz : 
The industry standard 1024 x 768 resolution Compatibilit 100% VGA for on-she My <7 EG feiss sa eciaeneals 
at full 24 bits translates into photorealistic Speed 3x to 10x Super VGA And at $1,295, Impression 1024 is almost 
color display quality that’s simply stunning Technology VRAM half the price of the competition. 
when retouching your color images. No Warranty 5 years For more information, call 
more washed out 8-bit color approximations — price $1,295 (800) 361-1408 o (514) 685-2630 


when using your favorite Windows appli- 


Ask for your colorful, 12-page brochure of the Impression 


cations such as Aldus® PhotoStyler™, line of five graphics accelerators. At a staggering 1600 x 
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|® Vi fs Se 1200 resolution, the Impression Ultra is the only 24-bit 
CorelDRAW!®, and others. a AR ig BS “ graphics accelerator of this caliber on the market today. 
And what about speed? Impression 1024 was = tle ax Dealer inquiries welcome 


benchmarked by PC Magazine as three-to- 
ten times faster than 8-bit Super VGAs under 
Windows. 
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™ San Francisco 
~ Sept. 23-25 
Norking Sire. 120K 


(508. 361) 59 ge) bell Memory Free 44841 K, Type BGG True Color (24-bit) 


Verbatim’ tapes, optical and floppy disks. Your best defense against data loss. 
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-FREE SUBSCR 
SAVINGS OF 40%!!! 


1. Free Issue. Return the attached order form and receive the 
current issue of CGW FREE! 


2. Free Hacker. When we receive payment for your 12 month 
subscription, we’ll send you a FREE HACKER. The world’s 
most unique computer disc look-alike letter opener. 


3. Risk Free Subscription Savings. You can save 40% off the 
Newsstand price. Plus, if for any reason you wish not to receive 
CGW, simply return the invoice marked ‘‘Cancel’’. You owe 
nothing and get to keep the FREE Issue. What’s more, if you 
decide to pay the invoice and later want to cancel for any 
reason during the next 12 months, your payment will be 
refunded in full. And, you can keep the Hacker with our 
compliments. 


PORTERS 


*Based on U.S. prices. Savings on international subscriptions vary. 
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INTRODUCTORY OFFER FOR NEW SUBSCRIBERS! 
YES! Send my FREE ISSUE of Computer Graphics World for a RISK-FREE 
look and enter my subscription for: 


L] One Year $36 U.S. (Canada $44) 
L] Two Years $64 U.S. (Canada $80) 
A 40% SAVINGS OFF THE NEWSSTAND PRICE! * 


PLUS, | GET A FREE HACKER WHEN YOU RECEIVE 

MY PAYMENT! 

L] Payment Enclosed (LJ) BillMe ©) Amex LIM/C- LJ VISA 
Acct. # _ Exp Date. 
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Phone ( 2 peta arsenals tee eon onesies seal tiectanrdaanos 
& Which of the following BEST 2.[ _] Which of the following BEST 5. For which products do you have a 
describes your Business or j | ¢ describes your title or purchasing influence? 
Industry? (insert on number from Festal occupation? (insert one letter (Check all that apply.) 
below.) from below. ) 04 CL Software 
02 Computer Service including Graphic A. Corporate Management 08 CL) Printers and/or Plotters 
Design, Time Sharing, Data Processing, B. Design/Engineering Management 12 CO Personal Computers 
Software and Consulting. C. Production/Operations Management 16 LC) Workstations 
04 Computers & Peripherals Manufacturing D. Data Processing Management 20 CJ Minicomputers 
05 VAR’s, VAD’s, Systems Integrators, E. Design/Engineering Staff 24 C) Mainframes 
Dealers and Distributors F. Data Processing Staff 28 L] Boards 
06 Automotive, Aerospace, Machinery, In- G. Creative/Graphic Design 32 LU Input Devices (including scanners, 
dustrial Equipment, Process & Other H. Marketing Data Tablets, Digitizers) 
Manufacturing Industries. |. Consulting 36 LJ Monitors 
08 Architecture, Engineering, Construction J. Other (Please Specify) = == 40 LU Image Processing Equipment 
including Space Planning. 44 CL) Video Equipment 
10 Financial including Banking, Real Estate 3. What are your principal application 48 (1) Networking Systems/Models 
Insurance and Brokerage. areas for computer graphics? (please 52 0 Storage Devices 
12 Distribution including Wholesale, Retail, check all that apply). 56 CF Presentation Systems (including 
Restaurant and Food Chains. 03 (1 Mechanical CAD/CAM/CAE/CIM Film Records, Screen Displays) 
14 Transportation including Rail, Bus, 07 C Electronic CAD/CAE 60 C1) Supplies & Accessories 
Marine, Shipping, Auto Rental, Airline, 11 © Architectural CAD 68 LF None of the Above 
Trucking and Air Freight. 15 CO Mapping 
16 Utilities, Pipelines, Communications and 19 OC Medical & Science 6. Do you use or plan to purchase one or 
Common Carriers. 23 C Business & Presentation Graphics more of the following PC’s/Workstations 
18 Personal and Business Services including 27 C Video/Film/Animation (Please check all that apply): 
Medical, Legal and Accounting. 31 C Videotex/interactive Index 01 CO Macintosh/Apple 
20 Business Services including Printing, 35 CO Graphic Arts/Advertising 05 Cl IBM/IBM compatible 
Publishing, Advertising, and Television/ 39 FD Electronic Publishing/Pre-Press 09 C) HP/Apollo 
Motion Picture Production and Design 43 CF Image Processing 13 0 DEC 
Studios. 47 J Technical Documentation 17 0 Sun 
22 Scientific & Educational Research. 51 © Training/Simulation 21 oO Other frionee Specs 
24 Government/Military (Federal, State or 59 C Other (Please Specify) : = neem 
Local). 
26 Non-Manufacturing Industries including 4. Are you involved in specifying, 
Exploration, Mining, Drilling, Agriculture, authorizing and/or purchasing com- 
Forestry and Fishing. puter graphics products and service? 


28 Educational Institutions. 
38 Other (Please Specify) = ee: ee 


COMPUTER GRAPHICS WORLD 


As its name says, COMPUTER GRAPHICS WORLD covers the entire computer graphics 
panorama. Reports on all the most significant applications from design engineering 
to presentation graphics . . . from science and medicine to graphic arts... from 
architectural design to mapping . . . from electronic publishing to animation. You'll 
be updated on PC-based graphics, too - from business and presentation graphics to 
CAD/CAM and desktop publishing. 


You’ll also see what works in other applications areas, as well as your own. Readers 
tell us this ‘‘cross-fertilization’’ produces some of their best ideas! 

CGW is brought to you by experts working in your field - engineers, scientists and 
technical journalists. They know what you want to hear about, so they skip the ‘‘theory”’ 
and ‘‘sci-fi’’ and zero in on the specifics of PRODUCING IMAGES YOU SEE OTHERS 
GENERATE... BRINGING IMAGES IN YOUR IMAGINATION TO REAL LIFE. 


SPECIAL PRICE FOR NEW SUBSCRIBERS! 
See Other Side... 


($5.00 VALUE) 


fold here 


NO POSTAGE 
NECESSARY 


IF MAILED 
IN THE 
UNITED STATES 


BUSINESS REPLY MAIL 


FIRST CLASS MAIL PERMIT NO. 3 TULSA, OK 74101 


POSTAGE PAID BY ADDRESSEE 


P.O. Box 122 
Tulsa, OK 74101-9845 


TOTAL AEC COMPUTING 


AUTOMATION AND INTEGRATION ARE THE BUILDING BLOCKS FOR RECOVERY 
For total AEC computing solutions — and the power to make them work for you — there's 


Moscone only one place. The best national design, construction, management, and marketing 
conference and trade show. 
Convention 60+ SEMINARS & HANDS-ON WORKSHOPS 
San Francisco State University AutoCAD Training * AIA San Francisco Chapter Conference 
Center Civil Engineering Day Conference ¢ Digital Visualization Workshop ¢ Intergraph/IGUG 
Meeting * Construction Day ‘92 © Free Plenary Sessions * Free Keynote Address 
San Francisco 10,000 AUTOMATION & INTEGRATION PRODUCTS AT YOUR FINGERTIPS 
The total AEC solutions /ntegration Center coordinated by ASG * Enhancement Center for 
October 19-21 AutoCAD’ Users ¢ MicroStation Solutionshosted by Intergraph ¢ Top Gun'92: AutoCAD 
Olympics Contest sponsored by CADENCE ¢ Biggest-ever CAD Poster Gallery 
199? 3-D PRESENTATION THEATER, SPONSORED BY AUTODESK 
View a stunning array of marketing presentations from the most progressive AEC firms. 


Organized by Expoconsul International, Inc., 


500 College Road East, Princeton, NJ 08540 
AEC EXPO is not affiliated with the AVE/C Systems show or its 
sponsors. “The Enhancement Center for AutoCAD Users” is 
not sponsored by or affiliated with Autodesk, Inc. AutoCAD is 


a registered trademark of Autodesk, Inc. 


Show & Conference 


FREE Tickets “U, 
800-766-EXPO 


(8:30-5:30 EST) 
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CAD SPEED many times faster than pen plotters. 
i-size plots in monochrome take just 2 '/2 minutes; 
color only 10 minutes. B-size check-plots with fifteen” 


line widths need less than 30 seconds. Cut sheet, roll. fs 


feed with automatic cutting, and automatic paper, 
sizing are Standard. 


GIS APPLICATIONS enjoy E-size color at a fraction 
of electrostatic plot costs. Long plot, A-E size roll 
feed and cut sheet are standard. Disposable inkjet 
cartridges are non-hazardous and easy to use. 


PRESENTATION GRAPHICS COME ALIVE with 
unlimited colors through Postscript® and other 
raster applications. Standard and special media, long 
plots for banners and posters meet every output 
need. E-size color at 300 dpi presents the most cost 
effective plotting alternative available. 
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Now you Can inkjet with 
welcome new performance 
and productivity at an even 
more welcome price. 

The proven technology of 
NovaJET™ speeds your CAD / 
GIS output even in E-size. You 
get radiant color with no 
increase in per-plot cost, and 
you Can use plain bond, vellum, 
coated papers and film trans- 


parencies. 
“E” / Color / Draft 


(Typical) 
List Cost Time 


NovaJET $11,995 $.93 8.1 min 
Pen Plotters $4-11K $.95 29.3 min 


Electrostatic $32-54K $2.32 6.2 min 


Productivity is enhanced by 
a high-speed Centronics paral- 
lel interface in addition to the 
standard RS-232 connection. 
Standard emulations of HP-GL, 
eo §=HP-GL/2 and HP 
RTL allow you to 
| J use most software. 
f So find out how 
a were Staying the 
leader in high perfor- 
To: sane! DIGLING at 
low prices. Ask for free 
NovaJET information at 
the dealer nearest 
you. You'll find 
there's a 
whole 
new, 
colorful 
world of output 
in just your sizes. 


1-300-892-5476 


ENCAD 7710 Kenamar Court San Diego, CA 92121 


EN C A D 


NOVAJET 


Applied Imagination 


HP-GL and HP-GL/2 are trademarks of Hewlett-Packard Company 


See us at Autofact, booth *2348;: 
GIS /LIS, booth #1221, 
COMDEX /Fall, booth #117465. 
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IMAGINE...3D MODELING IN WINDOWS! 
Introducing Autodesk 3D Concepts 


Whether youre designing mechanical > Sculpting Tool for shaping surfaces 
parts, planning urban facilities, or creating 
electronics packaging, you can visualize 5 
your ideas more quickly and with greater > Light Source Shading 
3 accuracy if you model your designs as > Works with AutoCAD .DXF and 
a ope =" three dimensional objects. And now Generic CADD 

eunique Rotation there’s a product that lets you do just that. 
objects toanyangle. Quickly. And affordably. | | 

Autodesk 3D Concepts” for Windows™ is aunique __ If you want to cut your time from concept to production, 

new software program that lets you create wire frames and look into Autodesk 3D Concepts. In fact, if you own another 


> Perspective and Isometric Views 


> Transfers to other Windows programs 


surface render the models to give your design a realistic 3D modeling package, you can get Autodesk 3D Concepts 
appearance. Autodesk 3D Concepts is extraordinarily easy for Windows for just $129. For details on this limited time 
to use, thanks to its innovative tool set and its familiar offer, call Autodesk Retail Products at (800) 228-3601 and ask 
Windows menus and commands. for InfoPak A69. 


Here are a few of the features that make 
Autodesk 3D Concepts unique: 


> Rotation Cube lets you view objects from J \ Al | TODE SK 
any angle UN 


> Ground Plane for visual reference 


Autodesk 3D Concepts is a trademark of Autodesk Retail Products. Autodesk and the Autodesk logo are registered in the U.S. Patent and Trademark Office. 
Other service and trademarks are property of their respective holders. ©1992 Autodesk Retail Products, 11911 North Creek Parkway South, Bothell, WA 98011, Fax (206) 485-0021. 
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PC Paint and Animation 

Brown & Wagh has released a new 
PC-based paint and animation pro- 
gram, along with an upgrade of anoth- 
er package in that category. The new 
3D Workshop offers paint and drawing 
tools, cell animation, and keyframing, 
plus many options for creating 3D ob- 
jects and converting 2D to 3D. PC Ani- 
mate Plus, a 2D package with drawing 
tools, a clip buffer, and pixel and pal- 
ette effects, has been enhanced in Ver- 
sion 2.0 with frame preview and other 
new functions. Price: $299.95 (3D 
Workshop); $199.95 (PC Animate 
Plus). The products are shipping. 
Brown & Wagh (Los Gatos, CA). 
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IBM Multimedia Products 


IBM has announced a variety of new 
multimedia products. The company’s 
new Multimedia Presentation Manag- 
er/2 is a set of multimedia extensions 
that takes advantage of OS/2 2.0. 
Through Version 2.0’s multitasking 
capabilities, for instance, multiple au- 
dio streams can be played back simul- 
taneously. In addition, IBM’s Action- 
Media II adapter, formerly operable 
only on PS/2 PCs running OS/2 1.3, 
will now be marketed for OS/2 2.0, 
Windows 3.1, and ISA-bus PCs. Price: 
$125 (Presentation Manager/2 on flop- 
pies); $175 (Presentation Manager/2 
on CD-ROM). Multimedia Presenta- 
tion Manager/2 is available. The new 
editions of ActionMedia II were slated 
for delivery June 26. IBM (White 
Plains, NY). | 
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Multifaceted Notebook 

Everex has introduced a five-pound, 
25MHz, °486 SL notebook computer 
with a removable hard drive. The Car- 
rier SL/25 also allows simultaneous 
display on a CRT and LCD, a capabili- 
ty designed for making presentations. 
Other features include flash BIOS for 
upgrade by floppy disk, a built-in 
trackball, and 50-minute battery re- 
charge. The notebook comes standard 
with 4M of RAM. Price: $2699 (with 
removable 80M hard drive); $2999 
(with removable 120M drive). Ship- 
ment of the 80M version was planned 
for July. Everex Systems Inc. (Fre- 
mont, CA). 
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New Power Premium PCs 

AST Research has announced three 
new members of its Power Premium 
PC family. The *486SX-based 4/25s 
comes standard with 4M of RAM; the 
°386-based 3/25 and °386SX-based 
3/25s come with 2M of RAM apiece. 
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All machines feature integrated VGA, 
an KISA bus, FlashBios, and memory 
expandable to 80M. Optional SVGA 
monitors are available in 14- and 17- 
inch versions. Price: from $1595 to 
$2395 (3/25s); from $1995 to $2797 
(3/25); from $2195 to $2995 (4/25s); 
$545 (14-inch monitor); $1295 (17-inch 
monitor). The 3/25s and 3/25 began 
shipping in June, and the 4/25s in 
July. AST Research Inc. (Irvine, CA). 
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One Sharp Panel 

Sharp has announced a computer pro- 
jection panel providing 185,000 true 
colors and full-motion capabilities. The 
AQ-1050 Computer/Video LCD projec- 


=e 


tion panel uses a 640-by-480 dot, 10.4- 
inch TFT (Thin Film Transistor) color 
LCD. The company states that re- 
sponse time is 30 frames per second for 
both video images and computer dis- 
plays. Via an optional AQ-1050ADP 
Color Composite Video Adapter, the 
panel can be connected to a VCR, vid- 
eodisc player, or camera. Price: $5995 
(AQ-1050); $600 (AQ-1050ADP). The 
products are available. Sharp Elec- 
tronics Corp. (Mahwah, NJ). 
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Multiple Event Monitoring 
Digital has announced the Quad 
Screen VAXstation 4000 Model 60, a 
system for applications requiring mon- 
itoring of multiple events. The new 
system works with DECwindows soft- 
ware to permit simultaneous viewing 
of up to four separate video displays on 
a VAXstation 4000 workstation. The 
product is targeted at such situations 
as complex event simulation, power 
grid analysis, systems testing, supervi- 
sory control and acquisition, and pres- 
sure and temperature management. 
Price: from $12,000 to $16,000. Digital 
Equipment Corp. (Maynard, MA). 
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Learning Station 

NCR has announced an MPC-compati- 
ble multimedia learning station. The 
System 3000 Model 3331 is available 
in many configurations, from a 
'486SX-based training station to a 
’'486DX2-based authoring platform. 
The computers display 256 colors at 
1024-by-768 resolution. Standard fea- 
tures include an internal CD-ROM 
drive, stereo audio with 16-bit sam- 
pling, and DVI software for video play- 
back in a window. Options encompass 
monitors, DVI hardware, flexible disk 
drives, and color monitors. Price: starts 
at $5300. The anticipated ship date 
was August. NCR (Dayton, OH). 
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Graphic Impact 

Autodesk Retail Products has an- 
nounced Graphic Impact, a Windows- 
based program for creating high-quali- 
ty business presentations. The pack- 
age uses a split screen that enables the 
user to input data or text into a work- 
sheet on one side of the screen and see 
it integrated into a chart or text dis- 
play in real time on the other side. A 
slide sorter displays thumbnails of 
each presentation slide so that the user 
can add, delete, and rearrange slides or 
combine several presentations on 
screen. It was expected to be available 
after July 30. Price: $149. Autodesk 
Retail Products (Bothell, WA). 
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Human Designs 

Humancad has introduced Mannequin 
Designer, a PC-based program for in- 
corporating human figures into desk- 
top publishing presentations and ani- 
mation programs. With this Windows- 
based product, the user can create 
moving, realistic human figures of dif- 
ferent genders, sizes, shapes, and na- 
tionalities. Features include file ex- 
change, zooming, multi-tasking within 
Windows, printing and plotting capa- 
bilities, and a 3D furniture library to 
use in designs. Mannequin Designer is 
currently available and costs $99. Hu- 
mancad (Melville, NY). 
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X Windows in Gray-Scale 

Hewlett-Packard has released a gray- 
scale X Window system for HP Apollo 
9000 Series 700 workstations. The 
Model 19Ga comes standard with 4M 
of memory and a 19-inch monitor, dis- 
playing 256 shades of gray at 1280-by- 
1024 resolution. The company has also 
introduced SCO Unix and IBM 
RS/6000 versions of HP’s X server soft- 
ware. Price: $3995 (Model 19Ga); 
$2995 to $5995 (Series 700 worksta- 
tion); $695 (X server software). The 
company said the Model 19Ga and the 
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Resolution 
~ CAD and Windows 


High performance graphics for the PC. 1600 X 
1280 resolution gives 6 times the visual informa- 
tion of standard VGA. Dedicated graphics 
processor handles graphics commands up to 100 
times faster. All TEXANs are supplied with 
drivers for TIGA and MS-Windows, and a dis- 
play list driver for AutoCAD® 386 rel. 10-12. X 
Window System for Interactive and SCO 
UNIX is optional. TI® TMS34020 processor, 
TMS34082 optional, VGA passthrough for single 
monitor operation, software selectable resolu- 
tions, 256 colors. 


1600 X 1280 display resolution, 256 colors, 60Hz 
noninterlaced, VGA passthrough and cables. 


1280 X 1024 display resolution, 256 colors, 72Hz 
noninterlaced, VGA passthrough and cables. 


1024 X 768 display resolution, 16 colors, 72Hz 
noninterlaced, VGA passthrough and cables. 


NEW 24-bit true color 
NTSC/PAL/SECAM video window frame grab- 
ber. 12-bit digital stereo audio. Hardware com- 
pression. Outputs S-VGA_ and _ flicker-free 
NTSC/PAL S-Video/Composite. Single PC slot. 
Frame Grabber. . $995.00 Call for other features. 

Frame Grabber puts live video in a 
window on existing VGA display. NTSC and 
PAL. 


Composite Video only . . 
S-Video and Composite....... 


Video, VGA, and Audio mixer converts 
VGA to video, and outputs as an overlay on an 
input video signal. 
NTSC Composite Video 
PAL Composite Video . 

VGA to Video Converter outputs 
VGA to composite and S-Video with flicker-free 
filters. 
NTSC Cominosite Video 20)... hui ss 
Real-Time Frame Grabber displays 
32K colors with full TARGA® 16 compatibility. 
S-Video and Composite....... 


The World's first TMS 34020 Graphics Board Manufacturer gives you. . . 


Multimedia 
Video for the PC 


SEE US AT COMDEX 
BOOTH #B0343 


IDEK 21” flat screen monitors multiscan 30-80 KHz 
MF 5421A 1600x1280, .26 Dot Pitch 

MF 5221A 1280x1024, .31 Dot Pitch 

others available... 


WE ACCEPT VISA, 
MASTERCARD AND 
AMERICAN EXPRESS 


Direct From 
Manufacturer 
12-Month 
Warranty 
E.O.B. Houston 


Graphics Corporation 


Omnicomp is a Houston based and owned manufacturer of high performance graphics hardware 
for popular computer platforms including PC/AT, VME, Micro Channel®, and others. 


Omnicomp, THE TEXAN, M&M PRO, M&M Basic, ViVA, ViVA Basic, and SWEET 16 are trademarks of Omnicomp Graphics Corporation. Windows and MS-Windows are 
trademarks of Microsoft Corporation. TI is a registered trademark and TMS34020, TMS34082, and TIGA are trademarks of Texas Instruments Incorporated. Auto AD is 
a registered trademark of Autodesk, Inc. Interactive UNIX is a trademark of Interactive Systems Corporation. TARGA is a registered trademark of Truevision, Inc. Micro 
Channel is a registered trademark of International Business Machines Corporation. X Window System is a trademark of Massachusetts Institute of Tec hnology 
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...Lhe Texas Graphics Company 
1734 W. Sam Houston Pkwy. N. 
Houston, Texas 77043 


Unix version of the software are ship- 
ping, and the RS/6000 application will 
ship this month. Hewlett-Packard 
Company (Chelmsford, MA). 
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Accessing Images 

Nikon has introduced ImageAccess, 
image management/archiving data- 
base software for the Mac. This user- 
configurable relational database pro- 
vides data entry, searching, sorting, 
and organizational functions for im- 
ages. It works directly with the Nikon 
LS-3510AF Film Scanner and Auto- 
feeder, allowing unattended scanning 
and automatic cataloging of up to 300 
slides per session. Price: $495. The 
company says a PC version will be 
available at a later date. Nikon Elec- 
tronic Imaging (Melville, NY). 
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Mac Morphing 

Gryphon Software has announced 
Morph, an application that performs 
spatially warped cross-fades of static 
and dynamic images. For example, for 
static images the user views two im- 
ages on the computer screen and clicks 
on points in each image that form 
pairs. After providing the application 
with a sufficient number of matched 
pairs, the user specifies the number of 
intervening frames and the program 
calculates the appearance of each in- 
termediate frame. The more pairs of 
points provided, the better the quality 
of the morph. Dynamic images use two 
tracks of animation. Additional capa- 
bilities include having different sec- 
tions of the images morph at different 
rates. It is being released this month. 
Price: projected at less than $100. 
Gryphon Software (La Jolla, CA). 
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Tempra Show Enhanced 
Mathematica has announced Tempra 
ShowMaster, an enhanced version of 
its Tempra Show desktop video and 
multimedia software for DOS-, Win- 
dows-, and OS/2-based systems. Show- 
Master includes all the features of 
Tempra Show plus multiple Sony 
Visca support, multiple video overlay 
with support of Cardinal SnapPlus and 
Video Blaster boards, and Videodisc 
Control, which enables users to control 
access to sounds, images, and scenes 
stored on a videodisc, and other fea- 
tures. Price: $795. The product is 
scheduled to be available in October. 
Mathematica Inc. (Lakeland, F'L). 
CIRCLE 172 ON INFORMATION CARD 


COMPUTER GRAPHICS WORLD 


SEPTEMBER 1992 


Intergraph Workstation 

Intergraph has released a desktop 
workstation equipped with a 27-inch 
monitor that boasts 1664-by-1248 reso- 


lution. The InterPro 2430-332 is con- 
structed around a C400 RISC micro- 
processor, running at 36 MIPS, 33 
SPECmarks, and 10 MFLOPS (double 
precision). GI'+ Graphics capabilities 
provide 8-bit double-buffered color at a 
buffering speed of 800,000 2D vectors 
per second. Other features include 
32M of ECC main memory, expand- 
able to 128M, and a 426M hard disk, 


expandable to 4.4Gbytes. The product 
is shipping. Intergraph Corp. (Hunts- 
ville, AL). 
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Clip Animation 

Animatics has released AniMedia, a 
clip-animation library for the Macin- 
tosh. It features more than 100 snip- 
pets of animation files that import into 
software packages including Macro- 
mind Director, Cinemation, Author- 
ware Professional, and others. The 
company says that all AniMedia clips 
can be converted to QuickTime format 
by using the Movie Converter utility 
included in the QuickTime starter kit. 
AniMedia includes close to 7M of 
PICS, Scrapbook, and PICT files com- 
pressed onto four 800K floppy disks. 
Price: $99. Animatics Inc. (Ottawa). 
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LCD Projection Panels 

Proxima has announced the Color- 
Works LCD projection panels. Accord- 
ing to the company, the new 9- and 11- 
inch diagonal panels are the first pas- 
sive array LCD products to use color- 
stripe filters, a technology that allows 


SOLVING CAD PROBLEMS 
FOR INDUSTRY 


Easy set-up menu — 
No dip switches to set 


Available in opaque, 
translucent or backlit models 


12" x 12" to 44" x 60" sizes 


a 
@ +/-0.005" or 0.010" accuracy 

@ 4- or 16-button cursors or dual switch stylus 
3s 


1" profile 


CAD problems invited from: VAR's, OEM's, Systems Integrators 


CNUMONICS 


101 Commerce Drive, Montgomeryville, PA 18936 
Toll Free: 1-800-247-4517 


AccuGrid: THE GREAT AMERICAN TABLET 
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PHOIRON 
THE WINDOW CONVERTER 


Photron FSC-64000VZ 
Frame Scan Converter 


The Professionals’ Choice 


Graphics courtesy of Wavefront Technologies 


The Photron FSC-64000VZ Frame Scan Converter enables 
realtime Conversion of computer graphics output into 
standard PAL or NTSC format, featuring flexible display 
and operating functions and true image fidelity with no 
degradation. 


| : The unique Window Converter feature 

enables selection of any 640x512 pixel 
area from a 1280x1024 pixel source 
image without compression, maintain- 
ing the full resolution of the original 
image. 


Other enhanced features include: 
* Autolock 
* Full graphics display 
- Zooming 
* Built-in V-LAN-Transmitter ® 
> Flicker reduction 
- Varied output formats 


FSC-32000VZ— The Alternative Solution to Professional 
Frame Scan Conversion 
For professional 
» applications demand- 
_ing the same quality 
- Of performance as the 
FSC-64000VZ without 
window conversion 


FSC-8000—— The Personal Desktop Video Production 
Solution Affordable desktop frame-scan 

conversion for VGA 

and Macintosh® 


® Macintosh is a registered trademark: of Apple Computer Company 
®V-LAN is a registered trademark of Videomedia, Inc. 


Distributer 


VMI , INC. 4 VIDEOMEDIA COMPANY 


211 Weddell Drive, Sunnyvale, CA 94089 
Phone (408) 745-1700 FAX(408)745-6721 


Manufactured by 


PHOTRON LIMITED tokyo Japan 
Phone (813)3486-3471 
FAX (813)3486-8760 
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all three color filters to be placed on a 
single panel. Like Proxima’s higher- 
end systems, ColorWorks is compatible 
with Cyclops, an interactive pointer 
system that enables the user to control 
the presentation directly from project- 
ed images. Price: $3995 (9-inch 
A502C); $4995 (11-inch A522C). Prox- 
ima Corp. (San Diego). 
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Filemaker for Windows/Mac 
Claris has introduced FileMaker Pro 
2.0 for the Windows and Macintosh 
platforms. Previously operable on the 
Mac only, FileMaker is oriented to 
managing data for small businesses 
and corporate workgroups. The compa- 
ny stresses that Version 2.0 acquaints 
PC users with the program’s GUI and 
database power, while adding System 
7, multimedia capabilities, and more 
powerful scripting on the Mac side. 
The Mac and PC editions look and feel 
the same and work together transpar- 
ently across a network. Price: $399. 
The product was scheduled for fall 
shipment. Claris (Santa Clara, CA). 
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WYSIWYG Rendering for DOS 
Lunar Graphics has announced a prod- 
uct touted as the first 3D solids render- 
ing software program to supply 
WYSIWYG control under DOS. The 
Realize Rendering Tool enables realis- 
tic walkthroughs. A rendered image 
can be produced at any time during 
wireframe viewing. The tool imports 
ASCII polygon list files, as well as all 
2'’2D DXF entities. Other features in- 
clude a slide show presentation func- 
tion and Windows-compatible output. 
The product is available. Lunar 
Graphics Inc. (Golden, CQ). 
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3D Surface Software 

Imageware has announced a software 
environment for processing, interpret- 
ing, and analyzing 3D data. Surfacer 
can automatically produce CAD-com- 
patible B-spline surfaces from any 3D 
data points. Analysis tools provide 
feedback on curvature, reflectance, 
and other surface properties. The user 
can select trimmed portions of the data 
and surfaces for processes. The soft- 
ware comes in versions for IBM-com- 
patible PCs and Unix. Price: $19,500 
(PC version). The PC version is avail- 
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NCGA Calls for 
Computer-Generated 
Images, Graphics 


NCGA is looking for colorful 
computer-generated images to integrate 
into its advertising and publication 
designs for distribution to tens of 
thousands of computer graphics 
professionals nationwide. 

Currently, we are preparing four- 
color advertisements and other promo- 
tional materials for our 1993 confer- 
ence. NCGA '93 is our 14th annual 
conference featuring computer graphics 
technologies for engineering, architec- 
ture, graphic design, electronic publish- 
ing, multimedia, business graphics, and 
more. 

We are seeking 35mm slides with 
colorful images depicting the use of 
CAD, computer-aided illustration, all 
types of business graphics, multimedia, 
financial analysis, and animation 
software packages. Your slides will not 
be returned, so you may want to send 
NCGA duplicate slides. Of course, 
your company will be credited when 
any image is used. 

Send your images clearly labeled 
with correct credit information to: 


Anita Dosik 

c/o NCGA 

Suite 200, 2722 Merrilee Drive 
Fairfax, VA 22031-4499 


Or, call Anita Dosik at NCGA, 
703-698-9600, ext. 338, for more 
details. 
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Direction ‘90s Initiative Drives 
NCGA ’93 Conference Development 


As part of its Direction ’90s initiative, NCGA is convening supporting associa- 
tions, organizations and special-interest groups with the common goal to better 
understand and apply computer graphics technology. In keeping with this plan, 
NCGA is actively involving its affiliates in the development of NCGA 793. 

Leaders from the following NCGA Affiliates will be a part of the NCGA ’93 
conference planning committee to design and sponsor conference tracks and 
sessions, and to create special exhibits on the exposition floor to complement what 
you'll learn in the classroom. 

¢ NCGA CAD Society 

e U.S. Product Data Association (US PRO) 

* IGES/PDES Organization (IPO) 

¢ National IGES User Group (NIUG) 

¢ Graphics Performance Characterization (GPC) committee 
¢ Standard Performance Evaluation Corporation (SPEC) 

In addition, NCGA is working closely with the following industry allies to 
design a conference and exposition that addresses your needs: 

¢ Interactive Multimedia Association (IMA) 

¢ Association for the Development of Electronic 

Publishing Techniques (ADEPT) 

¢ Computer Integrated Manufacturing Standards Board (CIMSB) 
CALS Initiative 

¢ International Design Electronics Association (IDEA) 

¢ National CADAM Users Exchange 

¢ Windows User Group (WUGNET) 

¢ Animation Nation 

¢ VISION User Group 

¢ Association of Imaging Service Bureaus (AISB) 

¢ MacSciTech (Apple User Group) 

¢ IGUG (MicroStation User Group) 

This year, NCGA’s conference focuses on combining solutions-oriented 
education with hands-on implementation. NCGA ’93 will provide real solutions to 
the daily technological challenges you face to make you more effective and more 
efficient in your job. The NCGA ’93 conference will be held April 26-29, 1993, 
and the exposition will run April 27-29 at the Philadelphia Civic Center in Phila- 
delphia, Penn. 

To receive a preliminary conference brochure, contact NCGA at 1-800-225- 
NCGA or 703-698-9600, ext. 310, today. 
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Notes from NCGA Headquarters 


NCGA Calls for Entries in 1993 Animation Competition 
Entries are now being accepted for NCGA's 1993 International Computer Animation Competition, 
marking the eighth year NCGA has recognized excellence in computer animation. 

Individuals or organizations actively engaged in producing computer animation are eligible to 
submit entries in the following seven categories: 


e Animation Within a Multimedia Environment; 

¢ Broadcast Computer Graphics; 

¢ Corporate Presentations; 

¢ Short Film/Video/Theatrical Motion Picture Computer Graphics; 
¢ Technology and Research Computer Graphics; 

¢ Television Commercials; and 

¢ Student/Faculty. 


The deadline for submission of entries is November 1, 1992, and the competition judging will 
take place in December 1992. A screening will be held at an awards ceremony during NCGA '93 
this spring in Philadelphia, Penn. Call NCGA for your official 1993 International Computer Anima- 
tion Competition entry form! 


Save on NCGA Conference Proceedings 
For a limited time only, NCGA is offering its conference proceedings at a reduced rate! From now 
until October 31, you can purchase NCGA ’91 and ’92 conference proceedings at 50% off their 
regular price. 

NCGA’s Conference Proceedings are essential desktop references, with technical papers and 
presentations authored by leading speakers and experts in the field. 

Don’t miss this opportunity to make NCGA’s Conference Proceedings a valuable asset to your 
computer graphics library! 


NCGA ’91 Conference Proceedings NCGA ’92 Conference Proceedings 
NCGA Member: $35 NCGA Member: $45 
Non-Member: $40 Non-Member: $55 


Save now through October 31! 


For More Information 
You may reach the NCGA contacts listed below at 1-800-225-NCGA or 703-698-9600, or 
__ write NCGA at Suite 200, 2722 Merrilee Drive, Fairfax, VA 22031-4499, 


_ Direction '90s: James Schuping 


-NCGA '93 Conference: Robert Willis 
NCGA '93 Exposition: Martha Filson 
: 'NCGA '93 Registration: Irene Cahill 
: 1993 International Computer Animation Competition: Andrew Barauskas 


Conference Proceedings: Irene Cahill 
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Today 


'S marketing and distribution channels are 


going in new directions. You can get there from here. 


Marketing Channels 2000 


Here’s a sample of the 


Conference maps out the way. Subjects you'll cover: 


December 7-8, 1992 
Logan Airport Hilton Hotel, Boston, MA 


Marketing 2000 is a national conference 
for dealers and resellers of graphics, 
imaging, and publishing products and 
services. Effective distrioution channels 
will be the key to marketing in the 90's. 
Review the channel options and the 
nuances of marketing and distribution 

in 2 days. Examine the changes in distri- 
bution patterns, make contacts with 
suppliers, discover new sources of infor- 
mation, and review the results of a major 
study of marketing channels in the U.S. 


Hear from industry leaders and practi- 
tioners what emerging technologies are 
available, how they can be integrated 
and what they can do for your 
oroductivity and bottom-line. 


¢ Through which channels are graphic 
communications products being 
sold? 


e A PennWell research study on 
Cistrioution trends 

¢ Trends in marketing channel \ 
develooment and effectiveness 

¢ Distrioution rounctable reaching 
potential customers 


e Databases: how they can help you | 


¢ Running a small business today 


¢ Open discussion on “What is a VAR?” 


e Extending the franchise, profitability, 
training, support, consulting 


PLUS: You will receive an invaluable 
resource binder packed with adver- 
tising and telemarketing tips and 
techniques, database information, 
and samples of products. 


Who should attend: 

VARS, VADs, system integrators, 

dealers, cataloguers, computer retailers, 
computer training providers, consultants, 
mass merchandisers and discounters, 
OEMs and computer manufac- 
turers, software distrioutors, 
and every other type of 
computer graphics 

products related reseller. 


Call/fax for more informa- 

tion or a free brochure, 

Tel: 508-392-2187 
Fax: 508-692-7806 
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“MARKETING 
CHANNELS 
a | a 


we 
The Channel and the Challenge— 
Marketing Today and Tomorrow 


One Technology Park Drive, Westford, MA 01886 


Sponsored by PennWell Graphics Group magazines: Computer Graphics World, Color Publishing, Electronic Publishing/TyoeWorld, and Computer Artist. 
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Real-time animation Wave 


ntroducing SOFTIMAGE Version 2.6: the System openness Inverse 
oh 7 é kinematics 
designer and animator’ full solution 4) ami Character 
3D software system, As open, as flexible fa a Heyframing Dynamics 
and as individual as the creative mind, | ig Trees/ plants apline fitting 
Add a new character keyframe editor,  <\aeilig Rofoscoping 30 textures 
real-time animation and advanced rotoscoping to Flock Fast raytracing 
the software system that has already set industry standards in modelling Lattice deformation Paint 


motion and character animation and you give the creative mind the 


freedom to explore. Make the system open to third party developers and 


SOFTIMAGE 


you give the mind freedom to dream, Package it in an environment that's 


menu-driven and easy to use, and you can call it freedom of expression. 


SOFTIMAGE INC. 


Take visual exploration to new heights. Move into a new creative Corporate Headquarters ey 
3510, boul. St-Laurent, suite 214 =% 
environment. The SOFTIMAGE Creative Environment Version 2.6. ease aera 2V2 
(514) 845- 
The full-solution. Fax: (514) 845-5676 
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able, and the Unix edition was expect- 
ed to ship by August 1. Imageware 
(Ann Arbor, MI). 
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Document Viewing and Markup 
Sherpa has announced a document 
viewing and markup tool for its Sher- 
pa/PIMS product information manage- 
ment system. Sherpa/View is designed 
to reduce the cycle time for engineer- 
ing changes by replacing serial, paper- 
based approval processes with concur- 
rent electronic document review. 
Viewing features include zoom, pan, 
rotate, eyeglass, and bird’s-eye view. 
Price: $745. The company said an edi- 
tion for HP9000 and IBM-compatible 
PCs will ship in the fourth quarter, 
and additional platforms will become 
available in 1993. Sherpa Corp. (San 
Jose, CA). 
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Microstation Expands Scope 
Intergraph has announced Microsta- 
tion Nexus, which offers users the abil- 
ity to directly use Autocad-based files. 
Reportedly, Microstation Nexus offers 
four major links to expanding the role 
of CAD: Windows Connection, giving 
Microstation PC users the full benefits 
and functions of Windows; Autocad 
Access, enabling users to bring Auto- 
cad .dwg files directly into Microsta- 
tion; Configurability Tools that pro- 
vide customization to every user; and 
Flythrough Producer, which features 
animation-like functions that enable 
users to visualize 3D designs dynami- 
cally. Microstation Nexus was expect- 
ed to be available some time in July. 
Intergraph (Huntsville, AL). 
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RS/6000 Adapters Upgraded 


IBM has announced an upgrade of the 
color graphics adapters for its RISC 
System/6000 3XX and 5XX worksta- 
tions. The Power Gt4 and Power Gt4x 
are targeted at 2D and 3D modeling, 
design, and simulation. The company 
notes that the Power Gt4, a lower-cost 
board, is upgradeable to the higher- 
performance level of the Power Gt4x. 
In addition, IBM and Dassault Sys- 
temes have announced that, starting 
this month, the new adapters will be 
supported by Releases 2.3 and later of 
the Catia manufacturing and analysis 
system. Price: $4000 (Power Gt4, 8-bit 
version); $8500 (Power Gt4, 24-bit ver- 
sion); $7000 (Power Gt4x, 8-bit ver- 
sion); $11,500 (Power Gt4x, 24-bit ver- 
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sion). The products are shipping. IBM 
(White Plains, NY). 
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Hercules Adapters 

Hercules has announced the Hercules 
Chrome, a 24-bit display adapter for 
ISA-bus computers that is being mar- 
keted in three models. The C531 is 
based on a 32MHz processor; the mod- 
els C631 and C731 come with 40MHz 
processors. The C731 supplies a resolu- 
tion of up to 1152 by 900, a level high 
enough for displaying readable text in 
a dual-page spread format. For the 
C531 and C631, resolution is 1024 by 
768. Price: $1695 (C531); $1895 
(C631); $1995 (C731). Hercules Com- 
puter Technology Inc. (Berkeley, CA). 
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24-Bit Color Boards 

ATI has announced an upgrade of its 
VGAWonder XL SuperVGA boards. 
According to the company, the new 
VGAWonder XL24 boards support 24- 
bit color (16.7 million colors) at 640-by- 
480 resolution, as well as virtual 24-bit 
color at 800-by-600 resolution. Provid- 
ing greater clarity than 24-bit color, 
with color quality nearly as high, vir- 
tual 24-bit color is enabled through a 
technique that reduces irregularities 
in imported 24-bit images. Price: $179 
(512K version); $199 (1M version). 
Shipment was expected in August. 
ATI Technologies Inc. (Ontario). 
CIRCLE 186 ON INFORMATION CARD 


Super Speedy Accelerator 

Pycon has introduced an accelerator 
board billed as the speediest on the 
market. According to the company, the 
use of Chips and Technology’s Wingine 
chip, together with an exclusive Pycon 
design, enables the new WindJet Edge 
Graphics Accelerator to run up to 200 
percent faster than competing prod- 
ucts. The board displays as many as 
16.7 million colors at 640-by-800 reso- 
lution. It is equipped with 512K of 
VRAM, upgradeable to 2M. The prod- 
uct is shipping. Pycon Inc. (Santa 
Clara, CA). 
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Windows Accelerators 

Focus has announced the 2theMax 
VGA GUI Series of turbos for Win- 
dows. The company claims the 
GUI2000 and GUI6000 meet or beat 
the top rated accelerator boards in 
their respective classes. The on-board 
graphics coprocessor in the GUI2000 
uses the Advance Logic GUI Engine. 
The on-board coprocessor in the high- 
powered GUI6000 takes advantage of 


See What 
You Gan Do. ; 


Extrude 
. any 
TrueType font or 
symbol and save it as a 
3D DXF model. 


AS 
A X\ is 


RES \ Import 3D models 
and create stunning 
realistic graphics. 


Renderize’s unique graphic inter- 
face makes it the revolutionary 
rendering tool for artists. 


Renderize is available for PCs 
under Microsoft Windows, Sun 
SPARCstations and Silicon Graphics 
Indigos. 3DFont is a Microsoft 
Windows product. 3D Clip Art CDs 
work with all Renderize versions. 


fisualSoftware, Inc. 


Call 800/069-7310 
(818) 883-7900 


Renderize Windows is a registered trademark of Visual Software, Inc. 
IRIS Indigo is a registered trademark of Silicon Graphics Computer Systems 
SPARCstationers is a registered trademark of SPARC Intl., developed by Sun Microsystems, Inc 
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EDITEL GRAPHICS 


TOPIX 


Visualization = Communication’ 


Using Wavefront software, the world’s lead- 


HE POWER OF VISUAL COMMUNICATION: 
The power to create interest and 
persuade. The power to clarify and 

illuminate. The power to involve, to build 

consensus and cooperation. 

That’s the power of Wavefront—the world- 
wide leader in 3p graphics software 
for design visualization, data analy- y 4 
sis, event reconstruction, simulation, WA 
animation, and video production. 


SDRC-IDEAS 


SEIKO WATCH CO. 


KCET, SANTA BARBARA STUDIOS /KLEISER-WALCZAK 


AIRPLANE FLOW SOLVER 


ing companies clarify new concepts, secure 
funding for new projects, improve product 
designs, and produce corporate communica- 
tions and advertising. 
Don’t take our word for it—see for your- 
self! Call 1-800-545-WAVE for our 
free video showing how Wavefront 
customers use the world’s most 
powerful visualization software. 


USA JAPAN See Ori 
T: 805-962-8117 T: (81) 3-3934-27300 Be OS: FES ie ya Ball oe A ecb eo 
F: 805-963-0410 F: (6811. 3-334-27353 els 2S te: .. 4 a SS 


WAM EE eS ON T TeESGHNGCeOGliEeSsS “HEAD aQUARTE RS: =5 30" E- 


MSN Tee itis! Shee Ee lH Ss Ai A SAS e-F es 7 a Sia Cea US aS Ae 
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the S386C9xx engine, along with fast 
(VRAM) memory. The model 2000 dis- 
plays up to 65,536 colors at 800-by-600 
resolution; the model 6000 shows as 
many as 32,768 colors at 640-by-480 
resolution. Focus (Fremont, CA). 
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PCs from Wang 

Wang has announced a 20MHz ’386 SL 
notebook, plus three desktop PCs and 
servers. All three desktop PCs support 
audio through circuitry built into the 
motherboard. The entry-level model PC 
351/258 is a 25MHz ’386SX machine 
with 2M of RAM. The PC 461/25SC and 
PC 461/33C, a 33MHz ’486DX and a 
25MHz ’486SX, respectively, feature lo- 
cal-bus video and 4M of RAM. The TC 
480E/25SC server is based on a 25MHz 
"486SX microprocessor, the TC 
480E/33C server on a 33MHz *486DX 
chip, and the TC 480E/50C on a 50MHz 
DX2. The servers come with 4M of 
RAM and 128K of cache memory. Price: 
$2099 (notebook); $815 and up (PC 
351/258); $1295 and up (PC 461/25SC); 
$1695 and up (PC 461/33C); $3595 and 
up (TC 480E/25SC); $3995 and up (TC 
480E/33C); $4195 and up (TC 


480E/50C). Wang Labs (Lowell, MA). 
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3D Video Scanner 

Cyberware has introduced a new 3D 
scanner. The company reports that the 
3030/HIREZ scanner offers a resolu- 
tion of 75 points per inch, twice the 


level of its previous models. Like the 
earlier releases, the new device uses 
video technology to capture an object’s 
shape and color in 13 seconds, without 
touching the object. The resulting 3D 
image can be displayed instantly on a 
graphics workstation and then resized, 
measured, combined with other im- 
ages, and edited. Cyberware (Monte- 
rey, CA). 
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Sheet-Fed Scanners 

Mustek has released a line of 300dpi 
sheet-fed scanners for IBM-compatible 
PCs. GrayArtist Plus scans up to 64 
shades of gray. ColorArtist Plus scans 
up to 16 million colors or up to 256 
shades of gray. Each device supplies 
full HP ScanJet Plus emulation, af- 
fording compatibility with leading 
desktop publishing, image editing, and 
OCR applications. The scanners are 
bundled with Picture Publisher image 
editing software and Perceive Auto- 
matic, an OCR program. Price: $799 
(GrayArtist Plus); $999 (ColorArtist 
Plus). The products are available. 
Mustek Inc. (Irvine, CA). 
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3D Design and Animation 

CrystalGraphics has announced PC- 
based programs for 3D design and ani- 
mation. The company says that Crys- 
tal Desktop Animation offers a com- 
plete set of scene creation, lighting, 
rendering, and animation tools. Crys- 
tal Flying Fonts is a title and logo ani- 


mation product. Crystal 3D Designer 
boasts sophisticated modeling, scene 
building, lighting, and rendering capa- 
bilities. Price: $1995 (Crystal Desktop 
Animator); $295 (Crystal Flying 
Fonts); $995 (Crystal 3D Designer). 
The products were slated for August 
shipment. CrystalGraphics Inc. (Santa 
Clara, CA). 
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Scanning & Painting 

Image-In has introduced a Windows 
package for scanning, painting, and re- 
touching in 24-bit true color. Scan & 
Paint brings direct support for all 
scanners. The package is equipped 
with pasting and de-skewing capabili- 
ties that allow multiple scans to be 
combined as one image. The user can 
add color to black-and-white or gray- 
scale images, zooming in to touch up 
fine details. Image editing and re- 
touching tools available in Scan & 
Paint include air brushing, filtering, 
flood fill, image text annotation, and 
more. Price: $149. The product is ship- 
ping. Image-In Inc. (Minneapolis). 
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Order Datasets Today 
Render Tomorrow! 


With Viewpoint's new catalog of 3D Datasets, it is easier 
than ever to order a dataset today and be rendering 

tomorrow. Datasets from our catalog, as well as custom 
created datasets, are available in virtually all 3D formats. i 


VIEWPOINT 


oe 


870 WEST CENTER 
OREM, UTAH ®84057 


meee 
THE 2D DATAWARE +5 Order, Call 


‘im Ae | 
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If your color printer isn’t a Smartjet, 
itmust be one of these. 


The SmartJet from IRIS Graphics. The PostScript* 
compatible color printer that not only makes your 
output look its best, it makes other printers look like 
kid stuff. 

For one thing, the SmartJet produces images 
with dazzling, vibrant colors. It offers pinpoint 
registration and unrivalled repeatability. It even lets 
you print on a wide variety of low-cost materials. 

Best of all, SmartJet images are so luminous 
and richly detailed, you'd swear you were looking 
at a photograph. That’s something no other printer 
can do. 

So whether you're in graphic arts or textiles, 
cartography or packaging, product design or desktop 


Smartjet selected as Editors’ Choice 
g by Macworld Magazine, April 1992. 
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publishing, the question is the same: Why trust your 
first-rate ideas to a second-rate printer? Especially 
when you can get SmartJet output for the lowest 
cost-per-image in the industry. 

Call 617-275-8777 today and ask for a sample 
Smartt print. We'll also include information abou 
our large-format printers. Pg 

The Smartjet. = , 
Once you've seenwhat ¢ « a 
it can do, you'll never : RIS : 
want to toy around 
willlaneimer. color: “7972S — 
printer again. 

IRIS Graphics, Inc., Six Crosby Drive, Bedford, MA 0173 


a scitex company 


SmartJet is a trademark of IRIS Graphics, Inc. PostScript is a registered trademark of Adobe Systems, Inc. 


Original photo courtesy of Comstock, Inc. 


See us at Seybold Booth 2224 


Pared Down Portfolio 

Wasatch has announced the first ver- 
sion of Wasatch Portfolio geared for 
use with mass-marketed SuperVGA 
cards. Historically, Portfolio software 
has performed a wide range of PC im- 
aging functions, from presentation 
graphics and illustration to scanning 
and photo compositing. The company 
explains that the latest version, Wa- 
satch Portfolio VGA, was developed in 
response to requests from users who 
wanted some of the tools in previous 
releases but didn’t need the high-end 
features. Price: $2995. Wasatch Com- 
puter Technology Inc. (Salt Lake City). 


CIRCLE 194 ON INFORMATION CARD 


Imagine Upgraded 

Erdas has released an upgrade of 
Imagine, together with a new Radar 
module for the program. Imagine en- 
ables integration of satellite imagery, 
aerial photos, scanned or digitized 
maps, and tabular data. Resulting lay- 
ers can be combined, analyzed, and 


PRODUCTS 


output. Version 8.01 adds a Viewer, 
Map Composer, and Map Maker. The 
new Radar module enables the user to 
perform preprocessing, image en- 
hancement, and noise removal on digi- 
tal radar data. The software runs un- 
der X-Windows with OSF/Motif or 
OpenWindows. The products are ship- 
ping. Erdas (Atlanta). 
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New from MapInfo 

MapInfo has released an upgrade of its 
Windows mapping software. MapInfo 
for Windows 2.0 comes with 100 line 
styles and fill patterns, as well as 18 
map projections for creating and dis- 
playing digitized or paper 2D maps 
without distortion. Other new features 
include geographic search and queries, 
a layout window, and buffering. In ad- 
dition, the company has announced 
the MapBasic Development Environ- 
ment, a Windows-based tool for devel- 
oping custom mapping applications. 
Price: $995 (MapInfo); $795 (MapBa- 
sic). The products are available. Map- 
Info (Troy, NY). 
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New from Sony 

Sony has introduced a monitor and a 
rewritable optical system for PCs and 
Macs. The new CPD-1320, an entry- 
level 14-inch color monitor, uses the 
same Trinitron technology as the com- 
pany’s top-of-the-line displays, produc- 
ing a resolution of 640 by 480. The 
RMO-350 is the company’s first rewrit- 
able optical system to be sold directly 
through the retail channel. The prod- 
uct stores up to 128M of fully rewrita- 
ble information on a 3 42-inch magneto 
optical disk. Price: $569.95 (monitor); 
$2295 (optical system). The monitor is 
shipping. Sony Corp. of America (Park 
Ridge, NJ). 
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Mitsubishi Monitor 

Mitsubishi has introduced the Dia- 
mond Pro 17, a high-performance, col- 
or monitor for PCs, Macintoshes, and 
Unix-based systems. The monitor fea- 
tures the Diamond Match Color Cali- 
bration System for matching on-screen 


WHERE CAN YOU FIND 
MORE PONYTAILS THAN AT 
CHURCHILL DOWNS? 


At the Largest Gathering of Graphic Design Professionals this Side of Kentucky. 


@ ® Ww 

e @ e e € 
GRAF 

The National Conference For 
Graphic Design Professionals 


Join The Excitement 


December 4-6, 1992, Jacob K. Javits Convention Center, New York 
For More Information Call (203) 852-0500 X234 


(Short-Haired Designers Also Welcome.) 


A CMC Event—CMC, 200 Connecticut Ave., Norwalk, CT 06856-4990—Fax: 203-838-3710 
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It's the fastest 
electrostatic plott 


ever built. 


5 i Sep i 


Buckle your seat belt and return your 
tray-table to the full upright position. 
Because with CalComp’s new 68000 
Series, 400 dpi color electrostatic plotter, 
youre going to fly. 

Humming under the slick new skins 
is the latest high performance, RISC- 
based CPU-—processing data faster than 
ever before. 

Plotting speed is awesome too—a 
head-spinning 2.0 ips. 

And with its standard 4:1 mux, con- 
current overlap loading—for simultane- 
ous plotting and data processing—and 
auto take-up reel, the 68000 can speed 
along virtually non-stop, completely 
unattended. 


Of course, you can run in cut-sheet 
mode, too. 

Plot quality is extraordinary. You get 
the sharpest lines and most vibrant 
colors because the system automatically 
optimizes plotting speed to plot density, 
and because CalComp’s EnviroClean™ 
Toner System's Auto Replenisher continu- 
ously monitors and maintains consistent 
color density of the toner. 

Even with all the high performance 
features, the 68000 Series is easy to run 
and maintain. You command all its fea- 
tures from a simple, four-button control 
panel. And you have front access to toner 
and media. 

Reliability is excellent. And CalComp 


supports you with a 1-year on-site war- 
ranty and a full line of supplies. 

A quick call is all it takes to find out 
more about the fastest electrostatic 
plotter: call 800-932-1212. In Canada, 
call 416-635-9010. 

We're expecting to hear from you. 


=7CalComp 


A Lockheed Company 


* Video available while supplies last. CalComp, P.O. Box 3250, Anaheim, CA 92803. © 1992 CalComp. 
EnviroClean and We draw on your imagination are trademarks of CalComp. 
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images with hard-copy colors, low 
magnetic emission design, and micro- 
processor-based, front-panel controls. 
The Diamond Pro 17 is the first Mitsu- 
bishi monitor to use a 17-inch CRT 
and the first to have an aperture grille 
CRT. The company’s other monitors 
use precision in-line spherical face- 
plate or flat square CRTs. It is ship- 
ping. Price: $1599. Mitsubishi Elec- 
tronics America Inc. (Cypress, CA). 
CIRCLE 200 ON INFORMATION CARD 


Optical Link Card 


Hewlett-Packard has announced an 
optical link card for applications such 
as multimedia and visualization. De- 
signed for large-volume data transmis- 
sion between workstations, high-end 
PCs, and supercomputers, the HOLC- 
0266 connects the motherboard or I/O 
channel board to fiber-optic cable, en- 
abling serial, point-to-point links of up 
to two kilometers at 265 Mbps. The 
board is the result of a pact between 
HP and IBM to jointly develop but in- 
dependently market interchangeable 
optical link components. Price: $975. 
Hewlett-Packard Co. (Palo Alto, CA). 
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Revolutionary Film Recording 
Dicomed has introduced Captivator, a 
high-resolution, CRT film recorder for 
photo labs and graphic arts organiza- 
tions. Reportedly, Captivator uses UI- 
trafine technology that enables it to in- 
crease the resolution of film output by 
reducing the imaging spot size on its 
CRT. The company claims this enables 
the Captivator to produce extremely 
sharp photographic output relative to 
other CRT film recorders on the mar- 
ket. Dicomed has also incorporated its 
Color Advantage color management 
technology into this film recorder. Di- 
comed Inc. (Burnsville, MN). 
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Windows Imaging 

U-Lead Systems has announced Image- 
Pals, a set of imaging programs for 
Windows 3.0 and 3.1 users. It reported- 
ly provides users with all the tools nec- 
essary for managing, enhancing, com- 
pressing, and capturing images. Image- 
Pals consists of three programs: Al- 
bum, Enhancer, and Capture. Album 
is an image organization and manage- 
ment tool. The Enhancer offers a set of 
image enhancement, painting, and re- 
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touching functions in an intuitive, 
user-friendly interface. Capture pro- 
vides advanced screen-capture capabil- 
ities for capturing, editing, converting, 
saving, and printing any part of the 
Windows display. ImagePals also of- 
fers JPEG compression/decompression 
and a variety of image input options 
including scanners and other imaging 
devices. Price: $249. U-Lead Systems 
Inc. (Torrance, CA). 
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Simulating Construction 

Jacobus Technology has introduced 
the Construction Simulation Toolkit 
(CST), a 3D CAD schedule simulation 
system for PC users. According to the 
company, users view their design be- 
ing built in real time on the PC screen. 
Three-dimensional model objects ap- 
pear in the display and change color 
indicating progress toward completion, 
according to the construction schedule. 
Three main functions include Object/S- 
chedule Relationship Management, 
Schedule Animation, and a Construc- 


MEET THE FASTER, 
FRIENDLIER 


tion Equipment Library. CST works in 
conjunction with Walkthru PC, the 
company’s PC-based 3D CAD simula- 
tion system. The product was expected 
to be available in the third quarter. 
Price: $1995. Jacobus Technology Inc. 
(Gaithersburg, MD). 
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High-Res Printer 

QMS has announced the QMS 860 
Print System, a high-resolution, RISC- 
based print system based on the com- 
pany’s Crown multi-tasking operating 
system. Among the features of this 
desktop system are network and 
multi-platform connectivity; a true 
600-by-600-dpi print engine; 11-by-17- 
inch, A3 paper-handling capability; 
and emulations of industry-standard 
languages including Postscript Level 
1, Postscript Level 2, HP PCL IV, HP- 
GL, and LNO3. The company reports 
that the QMS 860 is scheduled to ship 
in September. QMS Incorporated (Mo- 
bile, AL). 
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GRAPHICMASTER I / 


ITS NEW FEATURES INCLUDE: 


@ Six one-touch softkeys for fast 
emulation changes 


@ Audible feedback for Softkey 


activation and setup menu selections 


@ ADI driver for seamless Autodesk 


configurations 


@ Utility for installing ADI, Mouse, and Windows 3.x drivers 
@ Highest resolution - up to 5000 Ipi - of any small format digitizer 
@ Lifetime Warranty - the most comprehensive in the industry 


The GM II contains multiple emulations to ensure compatibility with all 
major CAD/CAM/CAE and graphics software packages. Our friendlier new 
GraphicMaster II is available in the most popular 12" x 12" size for $595. 
(Includes 4-button cursor and side switch stylus.) 

For the name of the G.A.D. (GridMaster/GraphicMaster Authorized Dealer) near ycu, call 


1-800-247-4517 
©) NUMONICS 


101 Commerce Drive, P.O. Box 1005, Montgomeryville, PA 18936 
NEW DEALER INQUIRIES INVITED. 


GraphicMaster Il: The Great American Tablet 
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Computer Art Update Seminar 


Some of What You'll Learn In Just One Day: 
O Will Designers Set Type? 
O Cost Justification for Electronic Tools 
O Draw vs. Paint Programs 

O Electronic Color and the Link to Prepress 

O Graphics: Scanning, Tracing, Digitizing 

O Where Do You Go From Here? 


ere is your unique opportunity to achieve 
a more thorough understanding of 
electronic art and design programs from a 
speaker who both uses and evaluates them. 
Get the facts you will need to make intelligent 
decisions in the months ahead. 


— Seminar leader Frank Romano, Editor of 
Computer Artist, Color Publishing and TypeWorld 
This seminar offers timely, comprehensive information 
specifically tor art and design professionals using their Mac or PC 
creatively. The Computer Art Update Seminar covers all 
aspects of electronic art and design. 


Designers are finding new freedom and flexibility with the 
tools of new technology. As the use of workstations and PCs Is 
accelerating, you'll be forced to make some decisions. We will 


During 
Tuesday, October 6, 1992 se al present the important trends and discuss various systems and 
8:30 am - 4:30 pm their applicability. Learn how to evaluate your alternatives and 
City University of New York make decisions that are right for you at this essential seminar. 
Graduate Center, 17th Floor Sponsored by Computer Artist and Color Publishing magazines. 


33 West 42nd Street, New York, NY CIRCLE 44 ON INFORMATION CARD 


Computer Art Update Registration Form 


Seminar Fee: $185.00 (Includes registration, 
handouts, detailed comparison charts of major art 


and design programs, lunch, breaks, and free six- Name: Title: 
month subscriptions to Computer Artist and Color 

Publishing). Company: 

Cancellation Policy: 100% refund if registrant 

cancels 15 working days prior to seminar; 25% Street: 


cancellation fee incurred thereafter. Registrants 
who fail to attend without notifying the Registrar 
are liable for entire fee. Substitutions are 
permissible at any time. 


City, State, Zip: 


Early Bird Discount: Register by August 25, 1992 and iii): ae vUereltears cn staie ee eareiae tay! 
take 10% off. M 
ethod of Payment: Check Enclosed Credit Card 
Please send payment along with completed O) AmEx OQ MasterCard O Visa 
registration form by September 22, 1992 to: 
Computer Art Update Ea, Sn i ome te ie BORE Exp. Date 
One Technology Park Drive, P.O. Box 987 
Westford, MA 01886 eer ee eee a Te ete iy Bee 


Attn: Barrie Evans 
Telephone: 508-392-2187 FAX: 508-692-7806 


Se ee ea ee ee ee a ee nae eae a a aa Se ee ae ae a a ee a ae ee 


A 10% discount Is available for additional registrants from the same organization. 


EVENTS 


8-10 Dexpo Europe held in Cannes, 
France. Contact: Mr. Eef de Ferrante, 
Dexpo Show Management, POB 200, 
3600 AE, The Netherlands; tel: 31 
3465 737777; fax: 31 3465 73811. 


14-16 Annual Continuous Tone 
Printing Conference held in Denver. 
Sponsored by Information Manage- 
ment Institute Inc. Contact: Mr. Alvin 
Keene, Information Management In- 
stitute Inc., POB 1449, Windham, ME 
04062; 207/892-5269. 


22-25 Seybold Seminars held in San 
Francisco. Contact: Ms. Beth Sadler, 
Seybold, 29160 Heathercliff Road, 
Suite 200, Malibu, CA 90265-4125; 
310/457-8500. 


23-25 Virtual Reality 92 held in 
San Jose, CA. Sponsored by Meckler 
Managing Information Technology. 
Contact: Meckler Conference Manage- 
ment, 11 Ferry Lane West, Westport, 
CT 06880; 203/226-6967. 


24-25 International Conference on 
Desktop Manufacturing: Compressing 
Lead Time held in Milpitas, CA. Spon- 
sored by The Management Roundtable 
Inc. Contact: The Management Round- 
table Inc., 1050 Commonwealth Ave- 
nue, Suite 301, Boston, MA 02215; 
617/232-8080. 


29-Oct. 2 Electronic Imaging held 
in Boston. Sponsored by Miller Free- 
man Inc. Contact: Miller Freeman Inc., 
13760 Noel Road, Suite 500, Dallas, 
TX 75240; 214/239-3060. 


29-Oct. 2 CD-ROM Expo held in 
Boston. Sponsored by Mitch Hall Asso- 
ciates. Contact: Mitch Hall Associates, 
POB 4010, Dedham, MA 02026; 
800/945-3313; 617/361-0817. 


3-6 Graph Expo East held in New 
York City. Sponsored by Graphic Arts 
Show Company Inc. Contact: Mr. Mi- 
chael Gallagher, Graphic Arts Show 
Company Inc., 1899 Preston White 
Drive, Reston, VA 22091-4326; 
703/264-7200. 


4-6 The New Tools Conference for 
Design and Design Production held in 
New York. Sponsored by The Center 
for Computer Graphics for Design. 
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Contact: The Center for Computer 
Graphics for Design, POB 8380, Santa 
Fe, NM 87504; 505/986-0523. 


6 Computer ArtUpdate Seminar held 
in New York City. Sponsored by Com- 
puter Artist and Color Publishing maga- 
zines. Contact: Computer ArtUpdate 
Seminar, Computer Artist Magazine, 
One Technology Park Drive, POB 987, 
Westford, MA 01886; 508/392-2176. 


6-9 GISDEX ’92 held in Washing- 
ton, DC. Sponsored by US Professional 
Development Institute. Contact: 
USPDI, 1734 Elton Road, Suite 200, Sil- 
ver Spring, MD 20903; 301/445-4400. 


19-21 AEC Automation Show & 
Conference held in San Francisco. 
Sponsored by Expoconsul Internation- 
al Inc. Contact: Ms. Susan Werlinich, 
Expoconsul International Inc., 500 
College Road East, Princeton, NJ 
08540; 609/987-9490. 


25-30 International Congress on 
Advances in Non-Impact Printing 
Technologies held in Williamsburg, 
VA. Sponsored by The Society for Im- 
aging Science and Technology. Con- 
tact: The Society for Imaging Science 
and Technology, 7003 Kilworth Lane, 
Springfield, VA 22151; 703/642-9090. 


8-12 GIS/LIS 92 held in San Jose, 
CA. Contact: GIS/LIS ’92, 5410 Gros- 
venor Lane, Suite 100, Bethesda, MD 
20814-2122; 301/493-0200. 


10-12 Autofact 92 held in Detroit. 
Sponsored by the Society of Manufac- 
turing Engineers and the Computer 
Automated Systems Association of 
SME. Contact: Society of Manufactur- 
ing Engineers, Conference Department, 
One SME Drive, POB 930, Dearborn, 
MI 48121-0930; 800/733-4763. 


10-13 Technical Conference and 
Equipment Exhibit held in Toronto, 
Ontario, Canada. Sponsored by The 
Society of Motion Picture and Televi- 
sion Engineers. Contact: SMPTE, 595 
West Hartsdale Avenue, White Plains, 
NY 10607; 914/761-1100. 


16-20 Comdex/Fall 92 held in Las 
Vegas. Sponsored by The Interface 
Group. Contact: The Interface Group 
Public Relations Dept., 300 First Ave- 
nue, Needham, MA 02194-2722; 
617/449-6600. 


Stereo Viewing 


Compete EXe S° 


Inexpensive 


3D Stereo Visualization 
for Computer Graphics 


D Scientific Visualization 
0 Molecular Modeling 

O Mapping 

0 CAD/CAM/CAE 


1 Computer Generated Images 


0 Video Images 


g Increase Design Productivity 


@ Enhance Wireframes/Solids 


mw Reduce Time to Market 


= Improve Design Presentations 


mg Understand Complex Images 
...On All Workstations 


For Complete Information on 
Stereo Viewing Products 


& To Order, Call 


ca ' 


SteresoGireoric 


800-783-2660 
Fax 415-459-3020 


2171 East Francisco Blvd. 
San Rafael, CA 94901 


® 


o> 
—s 
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Virtual Reality Overview 

Virtual Reality Playhouse provides a 
history and overview of virtual reality 
and what can be done with the tech- 
nology today. The guide features a 
DOS-based program so users can expe- 
rience virtual reality for themselves. 
Also provides instructions on how to 
build your own liquid crystal display. 
The Waite Group (Corte Madera, CA), 
128 pages, $22.95. 
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Multimedia Products Directory 
Location Production Guide (Orlando, 
FL) has announced the availability of 
the IBM PC Video & Multimedia 
Product Directory. The directory dis- 
cusses hardware and software for IBM 
PC-type computers and includes prod- 
ucts for multimedia authoring, desk- 
top video production, editing and post- 
production, animation, titling, charac- 
ter generation, digital video effects, 
and much more. The product listing 
features a description, specifications, 
price, and warranty, along with the 
vender’s address and phone number. 
$19.95. 
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RESOURCES 


Graphics Rendering 
Multiprocessor Methods for Computer 
Graphics Rendering discusses prob- 
lems in using a massively parallel 
computer to render three-dimensional 
computer graphics scenes into images. 
The book also provides tips for users 
developing their own parallel render- 
ing algorithms which allows them to 
obtain the highest performance and 
speedup from a variety of multiproces- 
sor architectures. Jones and Bartlett 
Publishers Inc. (Boston), 300 pages, 
$39.95. 
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Color Handbook 


Linking to Professional Color discusses 
how to improve color production from 
desktop page files. The guide provides 
information on electronic color produc- 
tion, and also offers several tips on pre- 
paring desktop files, specifying colors, 
and avoiding trapping problems. Also 
contains a comprehensive glossary and 
a checklist of information designed to 
help provide smooth production. Du 
Pont Printing and Publishing (Wil- 
mington, DE), 44 pages, $8. 
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Picture-Level Reference 

The Graphics Performance Character- 
ization Committee (Fairfax, VA) an- 
nounces free of charge its Picture-Level 
Benchmark user reference. This guide 
explains what the Picture-Level 
Benchmark is and how it should be 
used to compare graphics performance 
across different hardware platforms. 
15 pages. 
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Product Data Management 
CIMdata (Ann Arbor, MI) announces 
its PDM Benefits Analysis Guide, 
which evaluates the payoffs of a prod- 
uct data management system. The 
guide also provides spreadsheets to es- 
timate the cost savings, to implement 
and support a product data manage- 
ment system, and to estimate time-to- 
market savings. $895. 
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Video Production Outlook 

Frost & Sullivan Inc.’s (New York) 
539-page study entitled The North 
American and International Markets 
for Professional Studio & Portable Vid- 
eo Production Equipment (#A2462) 


With CD-ROM, US GeoData Is Changing 
The Way You Look At America. 


Now the accurate, in- depth digital mapping data that you've come to know 
as US GeoData is available on CD-ROM. Compared to traditional 9-track magnetic ys std ofthe int 
tapes, the savings in cost and storage space can be substantial. In fact, a single CD- 
ROM disc stores almost as much data as 20 magnetic tapes. So whatever format 


you prefer, for superior mapping data, come to the source. 
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1-800-USA-MAPS 


MS 507—CD10A 
Reston, VA 22092 
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analyzes the total North American 
purchases of video production equip- 
ment by independent facilities. $1450. 
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Printer Market Report 

Market Intelligence Research Corp. 
(Mountain View, CA) has released its 
Impact and Non-Impact Printer Mar- 
ket report, which discusses the future 
of these printer markets and which 
trends are major factors to market 
growth. 423 pages, $1495. 
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Graphic Gems 

Graphics Gems III features tips and 
techniques, from various contributors, 
that are helpful in the graphics field. 
The book covers image processing, nu- 
merical and programming techniques, 
modeling and transformation, 2D & 
3D geometry and algorithms, ray trac- 
ing, radiosity, and rendering. Also fea- 
tures a disk in C code for Graphic 
Gems I, II, and III. Academic Press 
(San Diego), 631 pages, $49.95. 
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Medical 3D Imaging 

3D Imaging in Medicine discusses the 
principles of biomedical visualization 
and 3D imaging. The book includes 
coverage of many applications and po- 
tential technical problems, visualiza- 
tion techniques, surgical planning, 
brain imaging, neurosurgery, cardio- 
pulmonary structure analysis, and 
much more. CRC Press Inc. (Boca Ra- 
ton, FL), 368 pages, $110. 
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Graphics File Formats 
Windcrest/McGraw-Hill (Blue Ridge 
Summit, PA) announces the availabil- 
ity of Graphics File Formats. This book 
provides full coverage of more than 20 
major file formats including Windows, 
CGM, video capture, Mac, Autocad, 
and more. 278 pages, $24.95. 
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Desktop Market Report 


Market Intelligence Research Corp. 
(Mountain View, CA) has released a 
new report entitled Desktop Manufac- 
turing Systems; Rapid Prototyping 
Techniques Take the World by Storm. 
The report analyzes the world market 
for desktop manufacturing systems 
and discusses such technologies as 
stereolithography, selective laser sin- 
tering, solid-based curing, laser model- 
ing using photosensitive polymers, and 
more. 231 pages, $1895. 
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Mac Shareware Guide 

The Mac Shareware 500 provides de- 
scriptions of the top 500 shareware 
programs for the Macintosh. The book 
discusses the different varieties of 
shareware and the best sources for ac- 
quiring shareware, checking for virus- 
es, and solving compatibility problems. 
Also includes three disks with 
shareware programs. Ventana Press 
(Chapel Hill, NC), 420 pages, $39.95. 
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On Track with the 
Third Generation 


Personal Scan Converter for CG Professionals 


The 9140 Personal Scan/Down Converter 
from Chromatek puts third-generation scan conversion 
at your fingertips. It delivers the big features, 
including smooth zoom, a wide range of input signals, and 
automatic detection of input signal source type, 
that professionals demand — in a small footprint. 
With track ball control of all functions, you know by touch 
how fast you are zooming in or which part of 
an image you are selecting. 
The all-digital design of the 9140 backs up its compact power 
with remarkable stability. Output to either NTSC or PAL 
at the flip of a switch puts it on track to greater versatility, too. 


DFIGFO 


2D Patterns on the Mac 


Symmetry Studio provides the infor- 
mation needed to create complex, 2-D 
symmetrical patterns, and contains 
software that helps the user draft and 
modify designs on the Mac. Van Nos- 
trand Reinhold (New York), 198 pages, 
$64.95. 
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U.S.A: Chromatek Scan Process Inc. 
Los Angeles. CA 90067 


CANADA: Forefront Graphics Corp. 
Tel.416-636-4444 


PERSONAL SCAN/DOWN CONVERTER 


Chromatci< 


2049 Century Park East. Suite 2710, 
Tel.310-785-3810 / Fax.310-785-3803 


international Sales Office: 
Chromatek Inc. 

TBR-908, 5-7 Kohji-machi, 
Chiyoda-ku, Tokyo 102 
Tel. + 81-3-3239-7141 
Fax. +81-3-3239-3781 
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HiRes QFX'™ 


Introducing Version 3.0 


| HiRes QFX 3.0 now operates in 32- 
bit protect mode, and features a 

| redesigned menu system with 
| drop-down menus, tool bar and 
| color palette. Other new tools in- 


| clude resizeable windows that] — 


| scroll and zoom; ramps and color 
| spreads with variable transpar- 


ae | ency; and Draw Mode, a drawing | 


| module including line, oval, and 
_ | rectangle tools; Bezier curves; and 
| scaleable type. 


HiRes QFX 3.0 supports the Truevi- 

SION TARGA 16, 24, or 32, TARGA+ ANd 

_ | AT-Vista graphics adapters for fast, 

_ | high quality image processing, ed- 
| iting and special effects. 


Ron Scott Ince 1000 Jackson Blvd | — 


Houston IX 7/006e713.529.5868 
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Be 
eal, 


@ introduce a new product 
@ test a market 

® promote a bulletin 

@ special reports 

@ sell a video 


: 2 C 


Use Graphics Showcase to: 


@ announce employment opportunities 
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Featuring 
products, 

employment opportunities | 

services, systems 

& software. 


COMPATIBLE PRODUCTS FOR 


ANIMATION 


THE ULTIMATE CONTROL SOLUTION. 


V-LAN” Provipes THe Uttimate SOLUTIONS 
To Controt Your ANIMATION, MULTIMEDIA 
Anpb Desxtoep Vipeo PRODUCTIONS. 


FRAME ACCURATE CONTROL OF VIDEOTAPE, 
VIDEODISC & OTHER VIDEO DEVICES. 


CONNECTS TO ANY COMPUTER FOR CONTROL 
(MAC, IBM, AMIGA, SILICON GRAPHICS, ETC.) 


ANIMATION CONTROLLERS & VIDEO EDITORS 


SOFTWARE DOWNLOADABLE DEVICE DRIVERS 
FOR ALL APPLICABLE DEVICES 


DIGITIZING & RECORDING SOFTWARE 


Wideomedia 
1-800-YES-VLAN 
(408) 227-9977 PST 


GRAPHICS SHOWCASE is the ideal low-cost 


solution for generating high-quality sales leads from over 


200,000 industry professionals. 


Please send camera-ready logo or black-and- 
white photo (3"x5" or 5" x 7") and 60 words of 
copy. We'll do the rest. 


For rates and information, contact: 


Sue Shorrock 


Computer Graphics World 
One Technology Park Drive 


P.O. Box 987 


Westford, MA 01886-9940 
Tel: (508) 392-2185 Fax: (508) 692-8391 
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300+ FAMILIES 
DXF, IGES & .FNT for 
3D Studio, Topas, 
Crystal 3D, Digital Arts, 
Alias and More!!! 
40 Font Pack $395 
100 Font Pack $795 
Plus Shipping & Handling 
* Complete Videographics 
: Sales, Service & Integration 
* Rendering Services 
VECTOR ARTS 301-816-2585 
1-800-394-DRAW 


® Custom Wire Frames 
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¢ Custom 3D Animation 


NEW GREY INK 
PLOTTER PENS 


Graphic Controls introduces a new 
grey ink X-Cel™ disposable liquid 
ink pen created 
for architects, 
engineers and 
CAD users, and 
designed to fit 
pen plotters by 
CalComp, Hew- 
lett-Packard, 
Houston Instru- 
ments and oth- 
er. Send for a sample kit. 


Call or write: Graphic Controls, 
PO Box 1271, Buffalo, NY 14240, 
Phone (716) 853-7500. 
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View your CAD Data 
without a CAD system... 


ACURIS 3D CLIPMODELS™ 
Ready To Render & Animate! 


Libraries of over 40 
detailed 3D models. 


$295 per Library 


Using the Initial Graphics 
Exchange Specification (IGES), 
IGESVIEW provides a compre- 

hensive viewing solution for 
distributing CAD data between 
CAD/CAM, Publishing and 
Manufacturing systems. 
* Redline/Markup 
e 3-D Support 
e ‘Translation to Interleaf and 


FrameMaker 
X Windows ¢ Unix * VMS 
708-449-3430 


2001 N, Janice Ave. 
Melrose. Park, EL 
60160 


IGES DATA ANALYSIS 


ARMOR RESEARCH, PaCS. 
NISE wR le Moves VCAG1 


1. Interior & Multimedia 
2. Exterior & Trees 
3. Geographic, Earth 
4 


. Human Forms 


INEXPENSIVELY! 


* RGBS to Video Encoders 

¢ Video to RGBS Decoders 

¢ Video and S-Video Inputs/Outputs 
¢ RGBS Switchers 

¢ RGBS Distribution Amps 

¢ Pro Video RGB Cables 


Harmonic Research 


193 Villanova Drive « Paramus, NJ 07652 
(201) 652-3277 


¢ Autodesk 3D Studio 
¢ Wavefront” OB] 
eIntergraph® IGDS 


eDXF & PIXAR RIB™ 


415 a 1920 


with Your » 
3D Needs HF acuris % 
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IMAGE 


£5.00 


A Unique fonts 


COMPRESSION 
gS dacumba Newport 


UNPARALLELED PERFORMANCE 


OPTIPAC - Flexible Compression Solution ae risb ad Leuca dig 


* Color, Gray Scale and Binary Images 

¢ Lossless and 10 Controlled Quality (CQ) Modes 

* Varying CQ Compression Ratios in Excess of 100:1 

¢ Lossless Ratios Up to 3:1 or More 

¢ Extendible I/O Capability for Any I/O Device = 

* Fully Programmable Compression Engine . ; asst wa 
¢ A Single Software Interface 


Configurations: + Upto Five (5) DSPs 
¢ Software Only Version 


VANCOUVER 
FILM 
SCHOOL 


presents: 


3D COMPUTER 
GRAPHICS 
ANIMATION 


This 9 month program is the most 

comprehensive ofits kind in North 

America and is a full immersion into 

computer graphics animation. The 

classes are integrated with a high- 

end commercial production company 

and graduates achieve a widely 

adaptable range of computer skills. 

Highlights include: 

* Low student-equipment ratio 

* 2.000 + hours of training 

* Wide range of industry software 

* Theoretical/practical experience 

* Highly skilled instructors 

* State-of-the-art workstations 

* A completed portfolio with 
commercial production value of 
$180,000 


PHN (( 


luis 


Standards: ° JPEG (Proposed Standard) 
* CCITT Group III & IV 


Speeds: Compress 512 x 400 Full Color 
Images in Less Than One (1) Second 


Advantages: * Increased Communication Rates Available for Mac®, IBM®, and Amiga®. 
* Increased Disk Storage Capacity Credit card only. Foreign add $5.00 per pkg. 


OPTIVISION, INC. SMC Software Publishers 
(800) 562-8934 (916) 756-1309 FAX (619) 931-8111 Ext. 510 
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Create the 3D models you've 
only dreamed about with 
HyperSpace, the world's 


; ‘veut Aeneas We also offer an intensive foun- 
2 yes ‘ie BUN a PY \ ty ! . . 
leading stylus-based 3D BOS ada >< dation program in 16mm film 


digitizing/modeling system. 
Supports most 3D file formats. 


Call toll-free 800 950-6472 
or 801 466-4641 Fax 801 466-4699 


production. For information 
Call or write: 


Vancouver Film School 
400 -1168 Hamilton St. 


Vancouver, B.C. 
Mira Imaging, Inc. ieee soso Canada V6B 282 
2257 South 1100 East, Suite 1A i 
Salt Lake City, Utah 84106 av 4 ® 


IS 604 685-5808 > 
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tion between Digital, HP, Sun, and 
many others on what became the 
PEX protocol and, eventually, 
PEXlib, a thin programming inter- 
face to the PEX protocol. 

One of the early design goals of 
the PEX protocol was to efficiently 
support layered, industry-stan- 
dard, 3D APIs such as PHIGS, 
GKS-3D, and some of the features 
of PHIGS+. Since these APIs use 
a structure-mode paradigm, a de- 
sign requirement for PEX was sup- 
port for editable structures. Many 
application developers prefer the 
structure-mode programming 
model because it lessens their ef- 
fort in maintaining graphics data 
structures within the application. 

But, as with any consensus stan- 
dard, PEX was developed to meet 
the needs of a wider audience. For 
example, support for immediate 
mode was always included to sup- 
port applications better suited to 
that programming style. Immedi- 
ate mode and structure mode are 
supported today via the PEXlib 
API. Because none of the APIs 
originally envisioned for PEX had 
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such tools as transparency and tex- 
ture mapping, these tools are not 
available in standard PEX today. 
To ensure that all vendors ship 
interoperable PEX software, more 
than 15 vendors participate in the 
PEX Interoperability Center, host- 
ed by Convex Computer. At the 
PEX-IC, engineers from these 
companies share technology and 
expertise to be certain that end us- 
ers and application developers see 
the benefits of the promise of PEX. 


Supporting Both APIs 

As with many standard move- 
ments in which multiple competing 
standards vie for acceptance, nei- 
ther OpenGL nor PEXlib is support- 
ed by all major workstation vendors. 
Thus, an application developer who 
wants to support all major worksta- 
tion platforms can’t because a con- 
sistent API is not available. By sup- 
porting OpenGL or PEXlib to the 
exclusion of the other, workstation 
vendors risk alienating a significant 
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portion of the 3D graphics market. 
A better strategy is to support 
both. Digital, for one, has done this 
by architecting a common, low-lev- 
el, 3D set of functions on which 
PEXlib and OpenGL operate as 
well-behaved X extensions. This 
allows OpenGL and PEXlib to be 
quickly and simultaneously moved 
to new hardware platforms and re- 
quires minimal incremental engi- 
neering resources over a PEX- or 
OpenGL-only solution. And, client 
3D applications running on Digital 
workstations can drive PEX- or 
OpenGL-only servers on other ven- 
dors’ workstations or terminals. 
With this approach, end users and 
application developers can choose 
which 3D graphics API for Digital 
workstations best meets their 
needs, not the needs or political 
agendas of workstation vendors. 
As PEXlib and OpenGL address 
different market needs, both will 
win. Let’s hope that today’s 3D 
API debates won’t get in the way 
of application developers providing 
the critical mass of 3D-enabled ap- 
plications needed to grow the mar- 
ket for all our products. CGW 
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The “Why Argue?” Principle 


For workstation vendors, 
the only standard that matters is user satisfaction 


claim that 3D graphics will be 

pervasive as the cost for 3D 
continues to decline and perfor- 
mance continues to rise. This is 
certainly true, but is the growth as 
rapid as it could be? 

In recent CGW Output editorials, 
Hewlett-Packard’s M. Andrew Bar- 
low (March 1992) and Silicon 
Graphics’ Bill Glazier (April 1992) 
extol the virtues of PEXlib and 
OpenGL, respectively. They put 
forth arguments stating that sup- 
port by the greatest number of com- 
panies (PEXlib) or that being the 
best technology (OpenGL) will cause 
one 3D graphics API to emerge as 
the winner in the market. 

We suggest that these argu- 
ments miss the mark. What will 
fuel the growth in the 3D market 
will be the availability of low-cost, 
high-volume, 3D-enabled applica- 
tions. In order for these applica- 
tions to emerge, the cost for appli- 
cation developers to deploy their 
applications on multiple platforms 
must be lowered significantly from 
where it is today. 

As long as workstation vendors 
argue over which standard is the 
best, workstation consumers will 
never realize the productivity 
benefits of graphics technology be- 
cause a critical mass of high-vol- 
ume applications won’t emerge. 

Rather than argue over the stan- 
dards, workstation vendors would 
be better advised to provide a 
graphics environment where both 
3D API standards can coexist, and 
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where applications based on either 
API can run simultaneously and 
successfully. OpenGL and PEXlib 
have a significant place in the 3D 
graphics world and map into the 
needs of their respective users. 

The computer industry is 
fraught with “religious wars” over 
which technology is best, when the 
real question should be, “Which 
technology best allows me to meet 
users’ needs?” One example is C 
and Fortran. Useful applications 
can be built using either language, 
and a developer chooses which to 
use based on experience, bias, and 
how well the language addresses 
specific application requirements. 


OpenGL and PEXlib Examined 


The two competing API stan- 
dards enjoy a similar relationship. 
OpenGL was developed by SGI, one 
of the first suppliers of 3D worksta- 
tions. The early adopters of SGI’s 
3D workstations, primarily scien- 
tists and researchers, needed a pro- 
gramming environment that pro- 
vided fast access to graphics hard- 
ware. Iris GL was designed to meet 
this requirement and to offer its us- 
ers new graphics programming ca- 
pabilities. Being an open standard 
was not a design goal. 

GL uses an immediate-mode 
graphics paradigm—application 
developers maintain their own 
graphics data structures and use 
GL only for display. Many develop- 
ers prefer this, as it enables them 


to structure their data as they see 


fit, instead of letting the graphics 
library manage the data. GL was 
also one of the first graphics librar- 
ies to support transparency and 
texture mapping. 

But in the world of open sys- 
tems, the proprietary nature of Iris 
GL made it impossible for develop- 
ers to deploy their application on 
hardware developed by vendors 
other than SGI. Recognizing that 
licensing GL to others would wid- 
en its market acceptance, SGI be- 
gan openly licensing in September 
1991 a portable, window system- 
independent version of GL called 
OpenGL. OpenGL meets user re- 
quirements for portability, net- 
work interoperability, perfor- 
mance, and functionality. Already, 
vendors such as Digital, Intel, 
IBM, and Microsoft are commit- 
ting to OpenGL. 

Concern about the openness of 
the process by which OpenGL will 
evolve has been eliminated by the 
establishment of an OpenGL Ar- 
chitectural Review Committee 
composed of OpenGL licensees. 
Feedback from end users and ap- 
plication developers will shape the 
direction OpenGL will take in the 
years to come. 

The PEXlib standard had a sig- 
nificantly different origin. In 1986, 
early in the development of the X 
Window System the X community 
recognized that evolving it to sup- 
port 3D graphics was a critical 
functional improvement. From the 
outset, the 3D extension to X was 
designed, like X, to be a consensus 
standard. This desire to add 3D to 
X laid the groundwork for coopera- 
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